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How to access 

the state-of-the-art 
software solutions 
developed and used 


at AT&I. 


AT&T has developed many different software 
packages to help solve its own specific problems, re- 
duce costs and streamline business operations. Now 
these innovative software products can help your 
company when you take advantage of AT&T's compet- 
itively priced licensing programs. 


A variety of high-quality solutions. AT&T Software 
packages have wide applicability to many different 
environments: engineering; manufacturing; business 
management; communications; MIS operations, and 
more. Among our software programs are some of 
the most advanced solutions available. 


Breakthrough innovations like MetaTool™ 
Specification-Driven-Tool Builder. It was created to 
expedite the building of software tools in the UNIX® 
System environment. This remarkable package 
speeds development of high-quality software by 
increasing programmer productivity, rapid proto- 
typing and enforcing standards without inhibiting 
creativity. The bottom line for management: 
MetaTool Specification-Driven-Tool Builder /owers 
development and maintenance costs. 


For more information, call us...THE INTELLECTUAL 
PROPERTY DIVISION: 1 800 462-8146. 

“The AT&T Software Licensing Catalog” is available 
for the asking. Or FAX: 1 908 580-6355. Or write: 
AT&T, Software Licensing Manager, 10 Independence 
Boulevard, Room 3A36, Warren, NJ 07059. 
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For three years, Apple has 
offered UNIX on the popular 
Macintosh. The question 
remains: Should you care about 
UNIX on a Mac? We analyze 
the latest version, A/UX 2.0, 
on page 48. (Cover photograph 
by Rose Hodges.) 
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INTRODUCING BRITELITE. 
LAPTOP WORKSTATION 


At 13.5 lbs. (batteries included) BriteLite is small 
and travels light. But looks can be deceiving. The 
compact little BriteLite is, in fact, the 
world’s first battery-operated 
laptop workstation. 
What makes it a workstation? 


PTT 


Power. 

Using Sun’s IPC™ board, 
BriteLite has the power to crack 
problems and crunch numbers 
that before could only be tack- 
led on desktop workstations. 

Real workstation power with 


Hae 


BriteLite—the traveling workstation— 


occupies less than 4 cubic feet ofspace. Connectivity through a built-in 
ethernet interface and two serial ports. Expandability 
through a SCSI-2 interface and up to 48 MB of memory. 
The power of UNIX and the Sun IPC board allow 
BriteLite to run SunOS™ with OpenWindows™" And Mac™ 


and DOS programs run =y  caee fn, I = eae) 2 = 
simultaneously with Sun = eae a ps pres pe Noes gra rel py 
applications, each ee ee fe 


in their own 

windows at 

“state of the 

art” speeds. 
BriteLite’s new thin-film, super-twist, LCD 

display technology presents a clearer display 


Sun IPC motherboard 
provides all standard interfaces and connections. 
Batteries insert easily for complete portability. 


outdoors than most laptops provide indoors. 


THE MOST POWERFUL 
TO EVER HIT THE ROAD. 


Even the battery power is impressive. Enough 


power to perform for two solid hours of continu- 
ous use and six hours in standby mode before 
the rechargeable batteries need a boost. 


BriteLite Highlights 

¢ Runs SunOS and Open 
Windows « Sun IPC board 
¢ 103 full-size keys « 8 to 
48 MB of memory « 120 MB \erpemeecmreniseny 
hard disk drive + 3.5” floppy mgiiejormn Mactostaptieation 
disk drive « Built-in ethernet 
interface « SCSI-2 interface 


¢ Two serial ports « 4-axis 
cursor key, optional 3-button 
mouse « Backlit, LCD dis- 

x Run DOS programs on BriteLite with Sun 
play e Rechargeable NiCad and Mac applications, simultaneously. 


batteries « Power conservation mode 


In short, this little powerhouse is laps 

ahead of anything on the road today. 

For more information about RDI’s 

powerful BriteLite, call 619-558-6985 
or fax us at 619-558-8943. 


COMPUTER CORP. 
6696 Mesa Ridge Rd., Bldg. A, San Diego, CA 92121 


BriteLite, Companion and RDI are trademarks of RDI Computer Corp. Sun, 

SunOS, IPC and OpenWindows are trademarks of Sun Microsystems, Inc. 
Mac is a trademark of Apple Computer. All other products mentioned are 
trademarks of their respective companies. © 1991 RDI Computer Corp. 
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HIGH 
PERFORMANCE 
SYSTEM V 
RELEASE 4.0 


FUNCTION 

Pipe Throughput 
Pipe-hased Switches 
Exec Throughput 
Process Creation - 99% Faster 
Multi-User Timesharing - 54% Faster 


Based upon the MUSBUS and PITS benchmarks, compared with Unix System Laboratories® 
current release of SVR4, running on a 33 MHz386 ISA bus host with 8 Mb ram and a 300 Mb hard disk. 


MICROPORT'S SVR4 
19% Faster 
25% Faster 
30% Faster 


Microport sells System V UNIX. 


... for 286, 386 and 486 systems, 
with graphics, networking, and development tools, offering portability, compatibility 
and standards, and an enhanced commercial release of SVR4. 


WM lets RO PP Oe 


30 JANIS WAY ¢ SUITE A SCOTTS VALLEY, CA 95066 ° 408-438-8649 e FAX: 408-438-7560 
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THE ONLY TAPE DRIVE THAT PUTS 
25GB ONA SINGLE 8 


Do you wish you could finda backup system _ fast transfer rates plus the ability to locate and_ too, with rack mounting options and cable 
with enough capacity, speed, and sophistica- _ restore your files quickly - about 75 times __ lengths of up to 80 feet. 
tion to backup unattended? faster than normal speed. PROVEN TECHNOLOGY. 

Could you recreate a document from CONFIGURATION FLEXIBILITY. Best of all, the CY-8500 offers peace of mind. 
scratch in the time it takes you to restore it? The state-of-the-art liquid crystal display 8mm helical scan technology, designed for 
FAST BACKUP FAST RESTORE. gives you complete drive status information. data recording, gives you demonstrated 
Introducing the CY-8500, the 8mm tape Command under execution, transfer rate, performance and reliability. Not an adapta- 
drive that gives you 25 tape remaining, and ECC _ tion of an audio recording format. 

GB ona single tape. And TRUE “PLUG-AND-PLAY” are presented in a clear The CY-8500 is part of a complete family of 
with transfer rates of up ___COMPATIBILITY WiTH: easy-to-read format. By tape backup products that range in capacity 
to 90 MB per minute, re sere c bali offering such featuresas from the 150 MB 14” cartridge streamer to the 
backup takes less time, pi siepuerie ie Po data compression — for 2 TB cartridge handling system. All backed 
frees resources, and Peg rr ie pee ive times the storage up by our in-house technical support group 
makes frequent backup ater IBM RISC/6000 capacity pertape-and = and 12-month war ranty. For more informa- 
simple and convenient. fasiek BME Abas data encryption - giving tion on how you can enjoy the best value in 

And that’ not all. Convergent — Macintosh you data access control— tape backup, call today at 804/873-0900. 
The CY-8500 offers fast Baraseneral git ine the CY-8500 adapts to aoe 
file search capability.So  DECBI-Bus NCR n your company’s growing e 

tee ies neg needs. We'll adapt to 


of high capacity and DEC TU/TA81 PS/2 your site requirements 


Rock Landing Corporate Center - 11846 Rock Landing, Newport News, VA 23606 : 804/873-0900 : FAX 804/873-8836 
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“De Facto Standard” 


In all the voice processing world only one architecture is used Dialogic SpringBoard platform can be adapted to both analog and 
in enough applications that it can legitimately claim to be an _digital-based networks. Firmware downloads allow you to change 
industry standard: Dialogic’s PCM Expansion Bus, better known —— SpringBoard functions and expand SpringBoard capabilities. 
as PEB™. The De Facto standard. The open standard. 5D j . Since PEB is open to outside technology developers, 


a wide range of fully compatible PEB-based compo- 
SpringBoard® line of voice processing modules more nents is available. Components that include advanced 
than a year ago. Today, over 40,000 ports of PEB - voice recognition and facsimile store-and-forward de- 
based solutions are installed ina variety of applications. | vices. For the kind of equipment you need to build the 
Used by a wide range of voice processing marketers, | voice processing systems of tomorrow. Under UNIX® 
PEB is the proven digital resource sharing architec- | MS-DOS® or OS/2® operating systems. 
ture, the proven industry standard. . Earn a share of tomorrow’s market. Go with Dialogic 
Today, PEB brings together a wide range of tech- | PEB today. PEB, the open industry standard. For more 
nologies that you need to succeed in an ever more information on PEB and the full range of Dialogic voice 
competitive voice-processing market. Through PEB, the The name behind the voice processing hardware and software, call (201) 334-8450. 


The PEB standard was introduced with the Dialog™ 


DIALOGIC CORPORATION 300 Littleton Road, Parsippany, NJ 07054 (201) 334-8450 FAX: (201) 334-1257 
WELLESLEY, MA / ATLANTA, GA / AUSTIN, TX / SANTA CLARA, CA / UNITED KINGDOM / BRUSSELS, BELGIUM / TOKYO, JAPAN / AUCKLAND, NEW ZEALAND / ONTARIO, CANADA 
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EDITOR'S THOUGHTS 


arry Newton is ob- 
sessed with the idea 


of opening phone systems 
to improve innovation. 
“The damn phone indus- 
try ground to a halt five 
years ago when it ran out 
of ideas,” he claims. New- 
ton is the promoter of Telecomm Devel- 
opers 91, a trade show and conference 
for phone system value-added resellers 
to be held May 13-15th in Dallas, Texas. 

Newton is equally convinced that the 
clamor and commotion over open sys- 
tems in the computer industry is a pre- 
cursor to a big change in the way people 
will take control of their phones. But, he 
notes, only if we can connect to and pro- 

.gram business telephone systems 
based on open standards. 

I can understand Newton’s concern 
about phone systems. A few years 
back, one of the first things a new em- 
ployee asked me was: “If our computer 
is from AT&T and our phones are from 
AT&T, why can’t they be used together 
to manage our communications?” I ex- 
plained that AT&T was busy making 
computers to compete with the IBM 
PC and that our AT&T Merlin phones 
were part of a proprietary system for 
which third parties could not supply ac- 
cessories, phones, or computer control 
interfaces. Hence, if AT&T didn’t want 
to connect their phones to their own 


OPEN PHONES COULD 
BE BIG BUSINESS 


computers, no one else could either. 

Unlike fax machine manufacturers 
who understood from the beginning that 
their collective livelihoods depended on 
agreeing to standards, phone suppliers 
have tied customers to closed systems. 
The telephone equipment companies 
have not only denied users the connectivi- 
ty and programmability they need, but 
they have shut out others more creative 
and enterprising than themselves. It’s the 
computer industry all over again, only 
worse. 

According to the market research 
firm, Probe Research, open phone sys- 
tems was a $40 million business in 1989 
and is poised to explode into a more 
than billion-dollar business by 1993. 
Well, the UNIX market is forever about 
to explode, so I'll take this prediction 
with a grain of salt. But, just for fun, let’s 
consider some possibilities of an open 
world of phone systems. 

Around here we could buy any ven- 
dor’s phone and connect it to the line that 
comes into my office. We could use $35 


Dini” 


Radio Shack headsets in- 
stead of $175 AT&T- only 
headsets to free up our 
hands while talking and 
typing-the things many of 
us do most. And we could 
use our terminals, PCs, 
and workstations to man- 
age our phone system instead of using a 
limited device with 12 keys and no display. 
Best of all, we could choose from many 
cleverly designed software packages to 
help us. UNIX computers can handle 
multiple users much easier than PCs- 
this phone software might be the messi- 
anic “killer application” so many have 
been waiting for. 

I know practically nothing of the big 
world of PBXs, central office switching, 
or the endless acronyms that litter the 
level playing field of open phone sys- 
tems. But I intend to find out at what 
Newton calls the “Comdex for the Tele- 
phone Industry.” You can get details by 
calling 1-800-LIBRARY. 

If I was a UNIX developer or system 
integrator, I would look into the oppor- 
tunities presented by the opening of 
phone systems and their management. 
While I’m there I’m going to try to find 
out what the jack on the bottom of my 
phone that says “other” is for. Now that 
my daughter has taught me how to pro- 
gram our VCR, maybe I’m ready to tackle 
my business phone. 
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SANDRA KURTZIG, 


CEO OF ASK COMPUTER 


SYSTEMS: 


“If GUI application developers 
could be ten times more 
productive, what would that do 


for client-server computing? 
about to find out.!’ 


We're 


1990, ASK Com- 


puter Systems acquired Ingres, the 


In December, 


acclaimed manufacturer of intelli- 
gent relational database products. 
Here, CEO Sandy Kurtzig dis- 
cusses the dramatic productivity 
increases reported by developers 
using INGRES/Windows 4GL, the 
first complete application develop- 
ment environment for graphical 


user interfaces: 


“IT don’t see how anyone can 
keep from getting as excited as 
we are about client-server com- 
puting. The amount of informa- 
tion it puts at the fingertips of 


the end user is just phenomenal. 


“You'll drastically 
reduce the code you 
now have to write.” 


“Of course, that much in- 
formation can be frustrating— 
even useless— without an easier 
way of viewing it. That’s where 


graphical user interfaces are 


coming into their own. They 


make vast amounts of data easy 
to work with, and quick to 
comprehend. 


“But writing GUI applica- 


tions using a conventional pro- 
gramming language is incredibly 
tedious. It requires hundreds of 
thousands of lines of code—60 


percent of which do nothing but 


INFORMATION 


SYSTEMS: FOR BUSINESS 


produce the GUI itself. Add 
that to the problems of accessing 
data from multiple sources, a 
shortage of developers, and a 
steep learning curve for existing 
GUI tools, and you're talking a 
huge investment of time and 
money. No wonder client-server 
applications have been so slow 


in coming. 


“A ct that 


akes PIPETaD Mere 

up to ten. imes*, 7 
ing : ined 

more productive. 


“Well, all that’s going to 
change once developers get 
their hands INGRES/ 
Windows 4GL—a tool that 


helps programmers be up to ten 


on 


times more productive. At least, 
that’s what some of our custom- 
ers tell us. 

“For starters, INGRES/ 
Windows 4GL allows you to use a 
mouse to interactively build win- 
dows and menus without writing 
a line of code. Then you assign 
functions to those components 
using a very elegant fourth gen- 
eration language, which a good 
3GL programmer can learn in a 
week or less. 

“So, applications that once 
required thousands of lines of 


code now take far fewer. 


“Unlike simple screen paint- 
ers and HyperCard-like tools, 
INGRES/Windows 4GL is 
designed for full-scale produc- 
tion applications. It helps you 
manage and coordinate multiple 
development teams. It even 
tracks different versions of your 
applications throughout the 
company. No wonder it’s now 
being used to create sophisti- 
cated applications like shop floor 
control and critical care medical 
systems. 

“Portability is one of this 
tool’s most profound break- 
throughs. An application you 
create in, say, OSF/Motif will be 
able to run flawlessly on Win- 
dows 3.0, Open Look and other 
popular systems. With the ap- 
propriate look-and-feel in each 
environment. With full inter- 
operability with other applica- 
tions. And with no rewriting. 

“Your applications will also 
link seamlessly to the whole 
range of Ingres products, and— 
thanks to INGRES/Gateways— to 
other leading databases. 

“Think about it: Client- 
server applications with GUIs 
and full portability, in a fraction 
of the time. This could be the 
product that finally opens up the 
workstation for mainstream 


commercial applications. 


“T think it’s fair to call it 
revolutionary.’ 

INGRES/Windows 4GL sup- 
ports Sun SPARC, DEC VAX- 
station/VMS, DECstation/ 
ULTRIX, HP 9000/300, IBM 


Ingres 


In December, 1990, Ingres Cor- 
poration was acquired by ASK. 
For more than ten years, Ingres 
has been a worldwide technology 
leader in database management 
systems. The family of Ingres 
products includes: the first intel- 
ligent relational database; the 
first Windows 4GL development 
toolset; gateways to the most 
popular non-Ingres systems; pow- 
erful desktop solutions; and 
global customer support. Ingres’ 
reputation for technological 
excellence was most recently 
confirmed by Digital Review — 
the magazine’s 1990 Editor’s 
Choice, Best Database Manage- 
ment Software, and Best Data- 
base Tools awards went to Ingres 
—as did the Sun Observers’ ex- 
cellence award for Best Database 


Management System. 


RS/6000, and other major work- 
station platforms. To learn more 
about INGRES/Windows 4GL, 
call 1-800-4-INGRES. 


ASK 


SOLUTIONS AT WORK 


©1991 ASK Computer Systems, Inc., 2440 W. El Camino Real, Mountain View, CA 94039. ASK is a registered trademark of ASK Computer Systems, Inc. 


Ingres, Ingres/Windows 4GL and Ingres/Gateways are trademarks of Ingres Corporation. All other brands and trademarks are the property of their respective holders. 
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MADE IN SWEDEN 


Two excellent reasons 
to contact Diab Data before developing 
your own UNIX-technology. 


Save both time and money when developing 
your UNIX-based open systems. 

How? By showing the same good sense as 
companies such as Unisys and Dynatech Com- 
puter Systems, who have already taken advantage 
of our advanced, well-proven and reliable techno- 
logy. And achieved major benefits by cutting both 
“time-to-market” and total development costs. 


Full OEM flexibility 
You decide how to best benefit from our expe- 
rience in OEM licensing. We offer complete 
licensing flexibility, from components to full 
manufacturing licenses. 


Broad range of products 
Our products range from RISC and CISC 
computer platforms, system software, 
communication hardware and software to 
compilers and mechanical design. 


UNIX-knowhow since 1981 

We’ve been working with OEM since the 
early 1970s. Now the leading UNIX-supplier 
in Scandinavia, we have been totally dedicated 
to UNIX ever since 1981. Diab Data is also 
active in POSIX. 

So... to save yourself both time and money, 
contact us today. 


~ DrapwADara 


Diab Data Inc, 323 Vintage Park Drive, Foster City, CA 94404, USA. Tel +1 415 571-1700. Fax +1 415 571-9068. 


Diab Data AB, Box 2029, S-183 02 TABY, Sweden. Tel +46 8 638 94 00. Fax +46 8 792 05 61. 
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INDUSTRY NEWS 


MICROSOFT GOES FOR 
WORKSTATION GOLD 


Microsoft is finally making its play. At an April 9 press conference, the software giant was 
expected to join Digital Equipment Corp., MIPS Computer, Compaq, and The Santa 
Cruz Operation in announcing new specifications for running DOS, UNIX, OS/2, and 
Windows on both Intel and MIPS RISC architectures. 

The five companies hope the resulting wealth of applications, and the new workstation 
built by DEC and Compaag, will present a formidable challenge to Sun Microsystems, 
Hewlett-Packard, and IBM. 

The consortium claims that this new standard can be licensed by any vendor. The 
main attraction is volumes of PC-DOS applications running on a RISC workstation. Com- 
patibility will be maintained with the existing Intel base of SCO UNIX and Microsoft 
DOS applications. Meanwhile, the UNIX side offers compatibility with X/Open’s Porta- 
bility Guide, X Windows, and other open systems standards. 

Microsoft Windows, will give the commercial boost to these new machines. 
Microsoft says it will ship software libraries for a new, more powerful 32-bit version of 
Windows later this year. PC applications written for the new Windows will be “just a 
recompile away” from a portable version of Windows using Microsoft’s experimental 
OS/2 3.0 as a base. 

For Compaq, this is a chance to compete with UNIX workstations and the price and 
performance RISC provides. DEC and MIPS want to improve their sadly trailing posi- 
tions in the UNIX workstation marketplace. In 1990 DEC slipped even further behind 
Sun and HP in its third-place position among UNIX workstation vendors, owning less 
than 17% of the market, according to International Data Corp. Meanwhile, nearly four 
times as many SPARC-based workstations shipped last year as MIPS-based systems, 
says IDC. For SCO, this is a chance to move its operating system to RISC. 

Meanwhile, Sun has had only limited success cracking the market of business appli- 
cations and high-volume retail distribution. Both are areas where Compaq and 
Microsoft PC products are very strong. For the moment, Sun has time on its side. The 
consortium’s first low-cost workstations—based on the MIPS R4000 CPU-and applica- 
tions matching the new specifications won’t appear until late 1992. 


USL PARTIALLY ACQUIRED 


UNIX System Laboratories, owner of the UNIX operating system, has been partially sold. 
A consortium of international firms will own 20 to 30%. At press time, investors were 
Amdahl, Fujitsu, International Computers Ltd., Motorola, NEC, Novell, Oki Electric, Ing. C. 
Olivetti, Sun, and Toshiba. All except Novell are members of UNIX International, an indus- 
try group committed to shipping System V Release 4-based products. Three other con- 
cerns have investments in USL pending government approval. 

Terms of the sale were not disclosed. No one company can own more than 4.8%; 
AT&T insists on retaining a majority stake. AT&T sees the sale as an initial offer of 
equity and hopes others may follow. An initial stock offering is under consideration. 

USL’s new board of directors will comprise three members nominated by outside 
investors and six members nominated by AT&T, including Larry Dooling, the president 
of USL. The first meeting will be held this month. 


continued 
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SUN AND HP TAKE ON MICROSOFT 


Going up against Microsoft, Hewlett-Packard and Sun Microsystems have joined forces 
to create a distributed management standard. The Open Software Foundation’s distrib- 
uted computing environment (DCE) has fragmented the market so severely that Sun, 
with its Open Network Computing, and HP with its remote procedure call, have had to 
join forces or lose the market, say analysts. Application developers haven’t had a reason 
to write value-added capabilities to DCE. Inertia from developers and the fragmented 
market could make Microsoft the big winner, especially with its alliance with vendors 
like MIPS Computer Systems and Compaq Corp. A Microsoft alliance could make Sun: 
and HP poor choices in such a fractured market. 

“It’s a mess,” says Robert Therrien, an analyst with Paine Webber. He says it will take 
years for a market shakeout. “Maybe it’s an issue or maybe I'll go back to sleep,” he says. 

Sun and HP hope to set a standard by marrying object management technology with 
distributed computing. The goal is distributed applications—applications designed so 
that components run on different, but cooperating systems, on a network. Ideally, users 
would be able to integrate a spreadsheet, a graphic element, and a block of text from sys- 
tems made by different vendors and located on one or more networks. 

Most major hardware vendors have announced plans for distributed computing prod- 
ucts. Digital Equipment Corp., Bull, NCR, and Data General have recently made moves 
to establish presence in this area. Along with a submission from HP-Sun, these compa- 
nies have submitted their Distributed Object Management Facility technology to the 
Object Management Group, an organization aimed at promoting object management 
technology in the development of software. 

HP and Sun are the odds-on favorite for approval because their joint submission is the 
only proposed technology that includes more than one networking protocol, say ana- 
lysts. More importantly, their combined revenue and installed base are enormous com- 
pared to the other submitting companies. “I have no reason to think they'll lose,” says 
Rikki Kirzner, an analyst with Dataquest. 


BITSTREAM’S SPEEDO DIVES INTO X WINDOWS 


While AT&T is asking X Windows developers for royalties, Bitstream is making a dona- 
tion to MIT. The font maker announced in early March that it was donating a version of 
its Speedo font scaler to the MIT X Consortium. The font-scaling system, along with a 
few sample fonts that Bitstream is donating, will be incorporated into Release 5 of the X 
Window System due later this year. 

Bitstream’s Speedo technology uses outline fonts, which allow different type sizes of 
an existing font to be created on the fly. Currently, the standard X fonts cannot be scaled; 
most are only available in six sizes, ranging from 8 to 24 points. With the new system, X 
users will get a range of font sizes closer to that of PCs—from a few points up to 144 points 
(about two inches high). 

X11R5 will include a font server that is being developed for the X Consortium by X ter- 
minal vendor NCD. According to NCD, other font vendors have contributed their font 
specifications so that the font server can use their typefaces, but Bitstream is the first 
vendor to donate the actual font-scaling code. 

Bitstream’s gift isn’t all charity, of course. With Speedo built into X Windows, Bit- 
stream hopes to have a fast start in competing to sell additional on-screen fonts to X ter- 
minal and workstation vendors and users. 


1991 WORKSTATION MARKET: WHAT’S SUN’S FATE? 


Sun dominated the workstation market in 1990 with a 29.1% share, but an onslaught from 
hardware giants HP, Compagq, and IBM could mean a downturn for the company and its 
SPARC-based workstations within two years, say some analysts. 


continued 


14. UNIXWORLD MAY1991 


Se Se a 


The competition prom- 
ises everything from binary data 
storage to X-Windows. There's 

BETH GER a big difference between promis- 
ing the ability to store binary 
data and delivering the ability to 
do something with it. Or promis- 
ing X-Windows in the “next up- 

DELIVERY. grade” versus delivering it now. 


User-defined| Binarydata | RDBMS | X-Windows 
functions in} via text kernel kernel 
SQL and 
4GL 


Oracle 


Informix 
Sybase 


Empress, the scientific 
and engineering database, has 
defined what the world’s most 
advanced RDBMS is all about. 
When you need an RDBMS 
to handle the serious work, 
compare Empress feature for 
feature with anybody. See the 
difference between promises 
and delivery. 


ID systems with photos, medical records with X-rays, continuous 
mapping, sophisticated CAD, GIS...just a few of the 


applications now a reality with Empress. WH g i T “ E RE’ S 


SERIOUS WORK 
TO BE DONE, CALL 
301-220-1919. 


Empress Software (USA) Phone (301) 220-1919, * Canada Phone (416) 513-8888, U.K. Phone (44) 483-860001, * Japan Phone (81) 52-932-8580 
| CIRCLE NO. 218 ON INQUIRY CARD 


INDUSTRY NEWS 


In an attempt to take market share away from Sun, Compaq is reportedly forming an 
industry coalition to promote a common technical standard based ona RISC chip. (Com- 
paq’s standard would be based on MIPS’ R4000 workstation chip.) Compaq has had 
talks with DEC and Microsoft to seal an alliance. 

Other vendors have made moves to isolate Sun. HP has come out with a high-speed 
RISC-based workstation aimed at commercial markets, and IBM has stepped up its 
efforts by increasing emphasis on its workstation line. IBM is reportedly developing 
an “RS/5000” workstation, priced at $5,000, to give it more breadth in its workstation 
offerings. It currently offers only one line, the RS/6000. 

“These machines will cut into Sun’s market share,” says Laura Conigliaro, first vice 
president of Prudential Bache, “but it won’t cut into their intended growth in the short 
term because of the tremendous growth in the workstation market.” 

“Sun faces increasing competition, but won’t lose market share this year,” adds Bill 
Ablondi, vice president of desktop strategies for BIS CAP International, a market 
research firm. He says any shakeout will occur in 1992 when IBM and HP have pro- 
gressed in their strategies. Compaq won’t become a significant workstation vendor 
“even in five years,” he predicts. 


ORACLE HOLDS ON TO NUMBER ONE 


Despite continuing financial difficulties, Oracle is still the “market leader” in the UNIX 
relational database management system (RDBMS) market with a worldwide market 
share of 48% in 1990, according to International Data Corp. Oracle had 43% of the market 
in 1989. Meanwhile, Informix lost a small amount of market share—down from 22% in 
1989 to 20% in 1990. 

Oracle and Informix remain the dominant players in the UNIX RDBMS market. In 
1990, the remaining UNIX RDBMS market was split among a number of smaller com- 
panies: Ask/Ingres with 8.2%, Sybase with 7.0%, Unify with 6.3%, Progress with 3.8%, 
Interbase with 1.3%, and other firms holding the remaining 4.4% of the market. 

“While the worldwide market for UNIX RDBMS licensing grew at a fantastic clip in 
1989 (81% to $379 million), 1990 saw growth slow to 37%, for a total value of $545 million,” 
says Maggie Konner, manager of IDC’s UNIX service. She says 1990 sales outside the 
United States totaled $275 million, and exceeded U.S. sales for the first time. 


SMALLER U.S. UNIX VENDORS NOT READY FOR 1992 


A united Europe promises a potential computer marketplace 50% larger than the U.S. mar- 
ket, but U.S. UNIX vendors are shutting themselves out of Europe, say some analysts. 

“The larger companies-IBM, DEC, HP-are prepared for 1992, but the smaller, imma- 
ture companies are running scared,” says Jim Beveridge, European Research Director 
for IDC in London. He says Europe is a “battleground” where U.S. and cash-rich Japa- 
nese companies are investing in partnerships, distribution deals, and manufacturing 
plants. U.S. companies aren’t always winning in this battle because of capital and tech- 
nology problems, he says. 

U.S. vendors have gone down a “dead-end path” by approaching UNIX as a technical 
workstation operating system, says Gary Gagliardi, president of FourGen Software. “In 
Europe, commercial business applications are the driving force behind UNIX computer 
sales,” he says. “The technical and engineering workstations market doesn’t play a sig- 
nificant role in the European market or, perhaps more important, in their thinking.” 


WHAT DO ALL THESE PACTS MEAN? 
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Many partnerships, like the recent HP-Informix buy-out pact, have been signed in the 
last few months between large hardware and software vendors, but some people who 
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to keep pace with your future 
needs. The POWERPRO also © 
incorporates a 32-bit EISA 
bus, so you'll have maxi- 
mum compatibility with 
cutting-edge enhancement 
products while enjoying the 
affordability of today's low- 
cost"AT " compatible hardware. 
SUPERIOR CACHE 
The POWERPRO uses ALR's proprie- 
tary PROCACHE scalable cache mem- 
ory architecture. This mainframe-like 
read-and-write-back design is more 
efficient than the standard write- 
through architecture found on the 
SYSTEMPRO. More importantly, this 
scalable architecture allows you to 
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ADVANCED DISK PERFORMANCE 
AND SECURITY 

Yet the POWERPRO's performance 
edge doesn't stop there. Selected 
models use ALR's SCSI SDA (Software 
Disk Array) to provide the capabilities 
of hardware disk arrays — including 
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Manufacturer 
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buy systems from large and small companies are concerned about the implications of 
the pacts. 

“From a user’s point of view it gives us more choices,” says David Kreines, past-pres- 
ident of the Oracle User’s Group, “but I’m concerned about the smaller, XYZ boxes that 
don’t have strategic relationships.” Kreines fears that users with systems from smaller 
vendors might see a fall-off in support as larger vendors concentrate on each others’ 
products and start to monopolize the market. 

Other industry watchers have applauded these agreements because they make it 
easier for developers to write software on different platforms as a result of the closer ties 
between companies. 

“These agreements are healthy as long as they’re broad,” says Percy S. Young III, 
manager of store systems for Burlington Coat Factory Warehouse. He says his con- 
cerns come when these agreements become “anti-competition.” 


SUN FORMS NEW COMPANIES 


In an effort to simplify its business structure, Sun will form two new companies to 
develop, market, and manage its UNIX-based software platforms and value-added hard- 
ware software companies. Both companies—SunSoft Inc. and SunTech Enterprises Inc.— 
will supply products to Sun’s existing distributed computing businesses, and to other 
SPARC-compatible manufacturers, independent software vendors, and users. 

Scott G. McNealy, president and CEO of Sun, called today’s Sun a “monolithic busi- 
ness.” He says, “While a centralized structure has served Sun well in growing to our 
present size [approximately $3 billion in revenues] over the past two years, the new 
organizational structure will carry us forward as we continue to grow.” Full operations 
of the new companies will start July 1, says a company spokesperson. 


UNIX EXPO WEST CANCELLED 


The future of UNIX Expo West is in jeopardy. UNIX Expo West will not be held in 1991, 
says Jane McDermott, UNIX Expo show manager, who says the show has been can- 
celled because current economic conditions have forced companies to consolidate trade 
show activities this year. 

The postponement of UNIX Expo West does not affect the UNIX Expo International 
1991 show in New York on October 30 - November 1. But some companies interviewed 
by UNIXWORLD say they were reluctant to attend the New York show because of what 
they perceive as faltering attendance. (UNIX Expo organizers expect 23,000 attendees 
this year. The 1990 show had 21,134 attendees.) 

“It gets harder every year to write the check for UNIX Expo in New York,” says one 
senior official at a major software company. “We're spending a lot of money to go to a 
show that’s not giving us a lot of [sales] leads.” 


CONCURRENT’S WOES 


Concurrent Computer Corp. has delayed shipment of its 68040-based real-time multipro- 
cessors because of implementation problems, but plans to ship volume in June, accord- 
ing to Vic Taylor, Concurrent’s director of marketing. He says the product is three 
months late because of chip availability and multiprocessor implementation problems 
resulting from missing functionality requirements in the chip’s copyback cache mode. 
This announcement comes shortly after Concurrent announced it had avoided Chap- 
ter 11 by reaching an agreement to restructure its bank debt. Concurrent had a second 
quarter (ended December 31, 1990) loss of $12 million, or 64 cents per share, on net 
sales of $62.2 million compared to a net loss of $2.2 million, or 12 cents per share, on net 


sales of of $89 million in the second quarter of last year. 
continued 
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CIO JOB SECURITY IS VERY, VERY LOW 


In 1990, about 25% of North American chief information officers (CIOs) were fired from 
their jobs, according to a survey by consulting firm Deloitte & Touche. A smaller per- 
centage-19.8%-of the 614 CIOs surveyed said their predecessors left their jobs volun- 
tarily. In 1989, the percentage of CIOs who were dismissed was the same as those who 
left voluntarily, 21.1%. 

The primary reason for CIO firings is that the CIOs can’t seem to convince their CEOs 
that they are crucial to the business. According to the survey, 38% of the CIOs said they 
don’t participate in their company’s strategic planning process. 

“Implementing systems on time and within budget and effectively controlling IS 
[information system] resources and budgets are the two highest ranked indicators of 
good service,” according to the survey. “However, less than one-half of the respondents 
considered issues such as improving the company’s overall financial position, attaining 
ROI [return on investment], and defining a technology direction as measures of good 
service,” it reports. 


LOOKING THROUGH WINDOWS 


OVERHEARD 
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At a recent Windows and OS/2 conference, the heads of two major Windows software 
development companies say that although Windows is in the marketplace, the people 
who have it aren’t using it. This comes in the aftermath of Microsoft study indicating that 
the much-vaunted GUI productivity gains...weren’t. 

Brian Conte, CEO of hDC Corporation, says only “one-half to one-third of Windows 
buyers are actually using it.” 

Paul Grayson, president of Micrografx, agrees that the “adoption of Windows is lag- 
ging behind sales.” For its part, Microsoft claims that corporate users are slow to accept 
change. Meanwhile, a research study of Windows use at 14 corporate sites could only 
document a 10% productivity gain over the first year (the study was co-sponsored by 
Microsoft and Corporate Software). 

This news comes from a conference and trade show that’s supposed to be for Windows 
boosters. It makes you wonder what the people who don’t like Windows are saying. 


“Will your next move be to merge OpenLook and New Wave? What would you call that- 
NewLook?”-unidentified audience member at the HP-Sun DCE announcement. 

UNIXWORLD interviewer: “‘Beveridge.’ That’s a good name for a beer drinker.” Jim 
Beveridge, European Research Director for IDC: “It’s a great name for an Irishman.” 

From an X Windows implementor at a “little X shop” who asked to remain anonymous: 
“Those of us who sell X in small volume are keeping our heads down and hoping DEC 
or somebody big can slug this out with AT&T.” 

Less reticent on the subject was Michael Tilson, The Santa Cruz Operation’s vice pres- 
ident of services and president of SCO Canada Inc. Says Tilson, “We think [AT&T’s 
claim] is ridiculous. We don’t intend to send them a check for anything.” 1 


—Edited by Gary Andrew Poole with staff reports. Please send any breaking news or 
comments to him at: uunet !uworld! garyp ov garyp@uworld.com. Or call him at 
415-940-1500. 
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LAT IS NO OPEN SYSTEMS PRODUCT 


Dear Editor: 


The advertisement by Ki Research Inc. 
in the February 1991 issue is a disser- 
vice to the data processing community. 
The authors and editors at UNIXWORLD 
should stand by the work they have 
done. The article referenced by Ki Re- 
search, “Linking Terminals on Ether- 
net” (December 1990), was well 
researched, nicely written, and correct. 
Ki Research, in an attempt to further 
the sales of their product, has created a 
document full of incorrect information, 
opinions stated as fact, and outrageous 
distortions. 

LAT (local area transport) is a propri- 
etary software product. A comprehen- 
sive search of the AT&T System V 
master disk, the BSD master disk, the 
Mach master disk, and even the Apple 
A/UX master disk reveals no reference 
to LAT. Calls to the Open Software 
Foundation (OSF), UNIX International, 
UniForum, and many of the other stan- 
dards organizations will demonstrate to 
anyone that LAT is not in the current 
“open systems” model. Comparing LAT 
to TCP/IP is about as fair as looking at 
a handful of nuts and bolts and compar- 
ing them to a 3/4-ton Chevy truck. LAT 
is nothing more than a terminal service 
protocol. TCP/IP has several terminal 
service features including telnet and 
rlogin. 

The concept of a single LAT daemon 
running on a production UNIX host is 
laughable. Attempting to put the work 
of hundreds of online transaction pro- 
cessing users thru a single LAT server 
would yield sub-hour response times. I 
know of at least five TCP/IP-based ter- 
minal servers that provide superior 
fault detection and “automatic failover” 
functions. LAT does not support stan- 
dard Internet protocol addresses. Add- 
ing LAT ports to an existing UNIX 
network would require supporting two 
widely different address schemes. 

Ki Research has attempted to create 
a conflict where none exists. Using an 
attack on the content of an article is a 
despicable form of advertising. 


Michael W. Higgins 
Technical Support Manager 
Byer California 

San Francisco, Calif. 


$6 Billion in Sales? Forget it! 


Dear Editor: 


I read with some interest the article on 
the United States government in the 
February 1991 issue. The subhead im- 
plies that the contracts listed involve $6 
billion of UNIX products. This is far 
from the case. 

The Desktop III contract awarded to 
Unisys is, for the most part, a DOS con- 
tract. The amount of UNIX software and 
services is small compared to DOS. The 
Reserve Component Automation Sys- 
tem will have mainframes eating up 
most of the $1 billion, with UNIX com- 
ponents playing a relatively small role 
as file servers. 

Seldom, if ever, will a contract actual- 
ly bring in the estimated dollars indicat- 
ed. The dollar amount represents the 
total revenue, assuming the contract 
runs the full course and all the options 
are exercised. History shows that this is 
not usually so. But then, to paraphrase 
the late Senator Everett Dirksen, “A bil- 
lion here and a billion there and before 
you know it you've spent a lot of money.” 

Regarding the lack of sales that 
AT&T made on the AFCAC 251 con- 
tract (now known as SMSCRC), right 
behind the AT&T award was the im- 
pending Desktop III. While neither 
AT&T nor the Air Force will admit it, it 
was pretty well known that the technical 
people in the Air Force were less than 
happy with the performance of the 
3B2/1000 processor. Many of them de- 
cided to wait to see what was going to 
be available on the Desktop III contract. 
When a 386-based processor was the 
winner, many Air Force people wanted 
that and not the 3B2. They can now or- 
der from the large Army contract that 
was recently awarded to EDS as well. 
This contract (Army Supermicros) is 
the follow-up to previous contracts won 
by SMS and Sperry and should have 
been included in the list of top UNIX 
procurements. 

Posix is the best thing that has ever 
happened to the federal management 
information system manager who does 
not want a UNIX solution. A manager 
can specify that the winning vendor 
must support Posix to qualify. However, 
because the number of Posix-compliant 
operating systems is not high, the gov- 
ernment will say that the vendor has 18 


months to comply. This allows the peo- 
ple with non-UNIX solutions, such as 
Digital Equipment Corp.’s VMS or 
IBM’s MVS, who have announced 
Posix efforts to bid. The agency gets 
the operating system they originally 
wanted, and the spirit of the “open sys- 
tems mandate” has been met. 


Gary Donnelly 
Donnelly & Associates 
Reston, Va. 


Author Alan Jackson replies: Mr. Donnel- 
ly is correct in pointing out that while the 
potential of $6 billion in UNIX spending 
exists, it is not always realized. However, 
the Federal Information Processing Stan- 
dard (FIPS) requires the purchase of 
Posix-compliant operating systems in a 
wide range of cases. Without that require- 
ment, UNIX would have an even tougher 
time finding a place on Uncle Sam’s shop- 
ping list. 


Liked Most of the Issue 


Dear Editor: 


When | first picked up the January 1991 
issue and skimmed through it I read 
prediction No. 1 of David Flack’s edito- 
rial and said to myself, “Oh yeah, bor- 
ing, and turned the page. 

I just picked it up again and read them 
starting with No. 10: “Most of you will en- 
joy these predictions more than hearing 
how wonderful UnixWor Lp will be in 
1991.” Now I understand. And yes, I will 
confirm. No. 10 is already true! 

For a January issue of a computer 
trade magazine, I think this one is not 
too bad. It has real content! Your 1990 
Best Products list is interesting too. Per- 
haps the most interesting part of it is 
the page layout and graphics, which, 
though it seems a bit extravagant in 
terms of space, is very pleasing. 

Please keep up the good work, try to 
increase the technical content and the 
beginners articles, but be careful with 
reviews. I like in-depth multivendor 
comparisons far better than single- 
product reviews. 


Greg A. Woods 
Toronto, Ontario 
Canada 
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MAIL 


Doesn’t Like the Big 
Boys at OSF 


Dear Editor: 


May I suggest a change in the name of 
your magazine? Like the suggestion 
you made to Mr. Kavner in your Janu- 
ary 1991 editorial, you should also cut 


your losses. Change the name to “OSF 
World: The IBM/DEC/HP Magazine of 
Warm and Fuzzy Proprietary Comput- 
ing.” 

If Ultrix and HP-UX are not bad 
enough, you have the nerve to include 
the IBM RS/6000 as one of the best 
products of 1990 in a magazine of 


Your X-Window System has just opened up new 
vistas. eX\claim! has arrived. 


A true graphical spreadsheet program for X-Windows, 
e\x|claim! features Motif™ look-and-feel and a full set of 
worksheet capabilities. Keystroke compatibility with Lotus 
1-2-3™ lets you access the full range of 1-2-3 commands, 
and read and write files in their native format. 


e\x\claim! offers complete mouse support, pull down 
menus, multiple windows, dialog boxes, individual cell 
fonts and colors, and file linking, including a “live link” 
to FrameMaker™ for fantastic financial reports. 


Quauity SortwarE Propucrs 


5711 West Slauson Avenue, Suite 240, Culver City, CA 90230 
TEL: (213) 410-0303 (800) 628-3999 FAX: (213) 410-0124 
EMAIL: uunet!qsp!sales 


Makers of Q-Calc Standard and other award-winning software packages since 1983. 


CIRCLE NO. 69 ON INQUIRY CARD 
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“Open Systems Computing” when both 
the RISC processor and the operating 
system are IBM only. 

Get with it. Like the big boys, it 
seems that your attempt is simply to 
muddy the waters of open systems. If 
you are more comfortable with the big 
boys, then join them. I am pulling for 
the little old Sun and friends to burn a 
hole in IBM, DEC, and HP. 


T.R. Downs 
Wheaton, Ill. 


Is Nothing Unique? 
Dear Editor: 


In Harry Avant’s Coherent review in 
the February 1991 issue, he says that 
compresss, uncompress and zcat are 
unique to Coherent. They are part of 
Berkeley UNIX and have been for a 
long time, and (I think) are shipped 
with SVR4. While AT&T's System V is 
more common in the industrial and 
business worlds, most commercial 
UNIX products offer some Berkeley 
utilities or extensions, or are indeed 
based on 4BSD. Why is this often ig- 
nored by so many of your writers? 


Ian Dickinson 
University of Warwick 
Computing Services 
Coventry, England 


Product Reviews Editor Alan Southerton 
replies: We regret the mistake about com- 
press, uncompress, and zcat. In the 
future, we will be more diligent when ref- 
erencing the Berkeley utilities. On the 
other hand, our writers do not ignore the 
contributions of BSD UNIX; instead, they 
address BSD whenever the occasion pre- 
sents itself. 


1.5 Gigabytes for E-mail 
Dear Editor: 


Thank you for discussing UUNET in 
the article “E-mail to the Outside 
World” in the February 1991 issue of 
UNIXWORLD. I found the article to be a 
good overview of electronic mail and 
Usenet news. 

The article contained a small, but sig- 
nificant, editorial error. The article says 
that UUNET has over 50 megabytes of 
public domain software available for ac- 
cess. UUNET actually maintains ap- 
proximately 1.5 gigabytes of public 
domain software for its subscribers and 
900-number users. This archive is up- 


dated regularly. Thank you for making 
this correction for your readers. 


Donnalyn Frey 
UUNET Press Liaison 
Frey Communications 
Fairfax, Va. 


Funny, but not Useful 


Dear Editor: 


I am a long-time subscriber of your ex- 
cellent magazine. Just one small re- 
quest: Would you please, please, please, 
revert to the old style titles in your 
“New Products” section. As much as I 
appreciate that the present titles are 
funny (well, a little bit funny), they are 
also very impractical. 

I think you would appreciate that any 
one person is not interested in all of the 
new products. It is now impossible to 
scan through the titles to see what is of 
interest. The result is that I either have 
to read them all, which is boring and 
time consuming, or I do not read them 
at all, which is mostly the case. 


Gert Blij 
Parow, South Africa 


Products Editor Howard Baldwin re- 
sponds: Mr. Blij anticipates me. I too 
have come to the same conclusion: not all 
of our readers will understand what a 
lighthearted title refers to. I am trying to 
be more cognizant of our readers who 
may be coming to UNIX for the first time. 
While product listings can be somewhat 
boring, I will still try, when appropriate, 
to lighten them up. 


High on A/UX 


Dear Editor: 


It was with extreme distaste that I read 
your article, “The Best Products of 1990” 
(January 1991). Although the products 
mentioned are quite powerful, there was 
one product that you neglected: A/UX 
2.0 from Apple Computer, Inc. 

A/UX 2.0 from Apple Computer has 
to be one of the most wide-reaching ad- 
vancements in UNIX since its introduc- 
tion. Not only has Apple developed a 
fully functional UNIX that spans UNIX’s 
many flavors, but more importantly, it 
has done so with the user in mind. A/UX 
is a completely functional port of System 
V Release 2.2 and some parts (such as 
Streams) from Release 3. 

In addition, it supports BSD 4.3 fea- 
tures, such as job control, and comes 


complete with Korn, C, and Bourne 
command-interpreter shells. A/UX is 
also compatible with IEEE Posix 1003.1- 
1988, AT&T System V Interface Defini- 
tion, International Standards Organiza- 
tion 9945-1, and FIPS #151-1. 

None of this power, however, sacrifices 
the ease to the user. Built on the simplic- 


ity and ease of the Macintosh interface, 
A/UX does not demand its user to un- 
derstand arcane scripting commands to 
perform simple tasks. All of A/UX is ac- 
cessible through the mouse. 

The development tools that come 
with A/UX do not cost additional thou- 
sands of dollars. All of this power, flexi- 


“An I/O solution 
is an I/O solution. 


Why shouldn't 


I just get the one 
with the best per- 
formance at the 
lowest cost?” 


Our sentiments exactly. 


Our intelligent I/O controllers set 
the standard for performance. 

The modular design makes upgrades 
easy and inexpensive. To raise your 


THE Most INTELLIGENT 
I/O SOLUTION 


standards, call Specialix at 
U.S.: (800) 423-5364 or (408) 354-4498. 
Europe: +44 (0) 9323-54254. 


CIRCLE NO. 209 ON INQUIRY CARD 
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bility, and complete configurability is 
based not on the level of the SA, but on 
that of the user and retails for just over 
$1,000 (on CD-ROM with X Windows). 
Of course, other items come with addi- 
tional costs, some silly, (S800 for the ba- 
sic manual set, although all manuals are 
available on line), others not (A/UX 
Accessory Kit for $50, check that price 
with similar manuals from AT&T). 
Your omission of A/UX from the 10 
best products of 1990 exhibits your 
shortsightedness in the UNIX arena. 
Perhaps this omission is indicative of a 
mainframe bias. Iam unsure. What lam 
sure of, however, is that a product of 
grand proportions was overlooked. 


M. Darrin Tisdale 
Technology Consultant 
Boston, Mass. 


Products Editor Howard Baldwin replies: 
Is this the M. Darrin Tisdale that married 
John Sculley’s sister? Just kidding. You 
bring up not one, but two of the issues with 
which we wrestled in determining the best 
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products of 1990: Do upgrades count? 
And do UNIX operating systems them- 
selves count? Reluctantly, but not unani- 
mously, we disqualified both. 

As for A/UX 2.0, while it encompasses 
all the wonders you list, it also has some 
detractions to UNIX users. To find out 
our assessment of the Mac Ilfx running 
A/UX 2.0, see page 48. 


Those Who Forget History... 
Dear Editor: 


The merger mania of the 1980s does 
seem to have slowed somewhat, as illus- 
trated by NCR’s rejection of the solicita- 
tions of AT&T: Frank Hayes’ comments 
in your February 1991 “Standards Up- 
date” do not, however, foretell of yet an- 
other round of musical mergers within 
the bunch. Also, to clarify, though por- 
tions of the avionics division of Sperry 
were sold to Honeywell, it is a matter of 
history that the founding members of 
Unisys were the Burroughs and Sperry 
Corporations. 


CIRCLE NO. 37 ON INQUIRY CARD 


Dennis Kelly 

Marketing Support Specialist 
Unisys 

Eagan, Minn. 


Features Writer Frank Hayes responds: 
Oops, you’re absolutely right. Thanks for 
the correction. 


UNIXWORLD welcomes letters to the ed- 
itor because your opinion matters. If 
you would like to comment on past ar- 
ticles or just voice your opinion on an 
issue, write to us at 444 Castro St., 
Mountain View, CA 94041, or send 
us e-mail at either of the following ad- 
dresses: uunet!uworld! letters or 
letters@uworld.com. 

All letters must include an address, 
and daytime and evening telephone 
numbers. Postal letters must be signed. 
We reserve the right to edit letters for 
clarity and space. @ 


Se ee eee 


Q-Calc Standard 
Spreadsheet 
Award-winning Lotus 1-2-3™ 
workalike runs all Lotus macros 
and files. Works interactively with 
other Unix programs. SunView™ 
support. Lotus-style and X Win- 
dows graphics available. 

Priced from $750. 


Q-Calc RealTime 
Spreadsheet 
Automatic monitoring, analysis, 
alert messages from any feed in 
Lotus 1-2-3 workalike spread- 
sheet. Ideal for realtime financial 
applications. 

Priced from $1495. 


MasterPlan™ Project 
Management 

Powerful project management 
system with Pert, Gantt, many 
advanced features. Graphics 
option. Priced from $750. 


UniPlex™ Business 
Software 
The most popular Unix office 
software in the world. Runs on 
more than 60 different comput- 
ers. Integrated word processor, 
spreadsheet, relational database 
compatible with Informix, Or- 
acle. Many options. 

Priced from $1295. 


Connectables™ 

Serial connections for DOS™/ 
Mac™/Unix and Unix/VMS™ 
with menu. Priced from $145. 


PC-Connect™ 
New! Use your Microsoft Win- 
dows PC as a Unix gateway. 
Click icons to run multiple Unix/ 
DOS windows simultaneously, 
even interactively. Supports 
automatic data exchange (DDE) 
between DOS and Unix applica- 
tions. For PCs linked to Unix 
host computer. 

Priced from $495. 


SQL-Connect™ 

Brings Unix SQL database infor- 

mation into DOS applications 

when used with PC-Connect. 
Priced from $495. 


PC-TCP 

DOS Ethernet software for full 
DOS/Unix or DOS/DOS high 
speed communications. NFS 
option. Priced from $400. 


IXI X. desktop™ 
Just click on icons to organize 
directories, select files and run 
Unix programs. Easy to custom- 
ize. Motif compliant. 

Priced from $495. 


PC-Xview™ 
Turns a PC into an X Window 
terminal. Priced from $295. 


XVision™ 

Displays both DOS and X Win- 
dow programs at the same time 
in windows on a PC. 


X versions of the UniPress Emacs 
editor family and Q-Calc spread- 
sheet are available. 

Priced from $349. 


are at Cool Prices 
om UniPress 


UniPress Software, developer and distributor, presents our 

newest selection of the best Unix® software in our UniPress 

UniMarket®. Since 1983, a tradition of service to our 30,000 
customers has earned us a reputation that's unmatched. 


UniPress Emacs™, 
C/C++macs™, 
AdaEmacs™, 
FortranEmacs™ 
State of the art language sensi- 
tive editors forC, C++, Ada, and 
Fortran. Ease of use coupled 
with extraordinary capability. New 
version 2.2 supports SunView, 
Open Windows, and X Windows. 
Priced from $395. 


Designer C++™ 

Finest C++ available. For object- 

oriented C programming. 
Priced from $1400. 


Presto Compilers 

Super high-speed compile times 

for C, Pascal and Modula 2 on 

Sun 3 and VAX/Unix systems. 
Priced from $695. 


IDL™ and Amsterdam 
Compiler Kit™ 

Create compilers and program- 
ming tools for new languages 
and new CPUs with these inno- 
vative toolkits. 

Special university pricing for 
Presto, IDL, ACK. Call. 


Most UniMarket programs are 
available for PCs running Xenix, 
Unix or 386ix. 


SCO Programs at 20% off 
We sell the full line of SCO appli- 
cations and operating systems 
at a 20% discount. 


Availability and Pricing: Programs run on most Unix/Xenix computers. Since prices vary by machine,please call for 
exact prices. Payment: Visa, MasterCard, American Express, COD by certified check. Credit terms upon approval. 
Shipping/ Handling additional. UniPress maintenance available with Toll-free technical support. 


All product names are trademarks and registered trademarks of their respective companies. 


software 
for 


PR ies eo Be ee 


UNIMARKET 


1-800-222-0550 


In NJ, 201-985-8000 


PRODUCT OF THE MONTH 


Howard Baldwin 


GREAT PRODUCT, BUT WILL ANYONE 
REMEMBER THE NAME? 


t’s a world of transition. Software de- 

velopers strive to move their custom- 
ers from character-based applications 
to graphically based applications. Hard- 
ware manufacturers strive to establish 
open systems options without abandon- 
ing existing customers or the engineer- 
ing expertise their own employees have 
developed over the years. 

Neither challenge is easy, so manag- 
ing both feats in one sweeping move is 
doubly impressive. Enter Data Gener- 
al’s OSO/pe.DAA, an unwieldy name 
that stands for open systems office/per- 
sonal computer distributed applications 
architecture. In a nutshell, it’s office au- 
tomation software that lets PC users ac- 
cess not only DG’s UNIX-based Aviion 
servers, but its proprietary Eclipse sys- 
tems as well. 

OSO/pc.DAA follows the same basic 
principle as systems like AT&T's Rhap- 
sody and NCR’s Cooperation: DOS, asa 
single-user operating system, should re- 
side on a single-user machine like a PC. 
UNIX, on the other hand, as a multiuser 
operating system, logically belongs ona 
multitasking server. 

DG is the first systems vendor, how- 
ever, whose solution encompasses so 
much hardware: the PC, the local area 
network (LAN), and the minicomputer. 
OSO/pc.DAA extends the software 
reach of traditional commercial users. 
Through a windowed interface, DOS 
users can access the applications on 
their system, DG’s proprietary CEO of- 
fice automation suite, and UNIX appli- 
cations running on Aviion systems. 

At the OSO/pc.DAA desktop, the 
user sees an interface based on Mi- 
crosoft Windows 3.0 and Hewlett-Pack- 
ard’s NewWave 3.0, the same interface 
that AT&T and NCR have licensed. 
The DG software gives the user tradi- 
tional mail functions and allows the 
creation of global, local, or personal di- 
rectories. It incorporates Action Tech- 
nologies’ MHS (message handling 
system) mail and gateway capabilities, 
so users can communicate with other 
mail systems. 
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Beyond the desktop environment 
and electronic mail, OSO/pc.DAA 
doesn’t provide any specific productivi- 
ty applications. Users can access what- 
ever DOS applications are on their PC. 
It does, however, provide file and docu- 
ment management capabilities, allow- 
ing users to view, delete, copy, move, 
and print files on the PC or the server. 

Out on the LAN, users access the ap- 
plications (more than 1,000 are ported) 
on the Aviion server through the Net- 
ware for Aviion terminal emulation. 
Netware for Aviion is DG’s port of Nov- 
ell’s Netware network operating sys- 
tem, which has also been ported to the 
Eclipse/MV minicomputers. 

As part of network access, a capabili- 
ty called Object Storage lets users “file” 
documents on the network server that 
they don’t want to store on their own 
PC. Files are placed in this repository 
by moving them into the Object Storage 


Folder, from which other users can 
check them out. 

For systems integrators, value-added 
resellers, and third-party developers, 
DG is also offering a software develop- 
ers kit (SDK) to help them develop ap- 
plications that fit into this multiplatform 
scenario. The SDK for Aviion PC LANs 
uses the Netwise remote procedure call 
tool, and can be used to create applica- 
tions to run on either Netware or LAN 
Manager/X. 

OSO/pc.DAA will be available in 
May, in quantities from one to 64 users, 
with or without Windows 3.0. Without 
Windows 3.0, prices range from $420 
(one user) to $20,800 (64 users). With 
Windows 3.0, prices range from $550 to 
$28,800. Data General, 3400 Com- 
puter Dr., Westboro, MA 01580; 
508-898-4051. 


Circle No. 301 On Inquiry Card 


Data General’s OSO/pc.DAA lets PC users access the UNIX-based Aviion 
servers, proprietary Eclipse systems, and the DOS applications on their PC. 


Everything You Ever Wanted In UNIX. 


And Less, #9995: 


OK. We know it’s hard to 
believe. So just consider this. 
Coherent” is a virtual clone of UNIX. 
But it was developed independently 
by Mark Williams Company. Which 
means we don’t pay hundreds of dol- 
lars per copy in licensing fees. 

What’s more, Coherent embod- 
ies the original tenet of UNIX: small is 
beautiful. This simple fact leads to a 
whole host of both cost and perform- 
ance advantages for Coherent. So 
read on, because there’s a lot more to 
Coherent than its price. 

SMALLER, FASTER. ..BETTER. 

Everybody appreciates a good 
deal. But what is it that makes small 
so great? 

For one thing, Coherent gives 
you UNIX capabilities on a machine 
you can actually afford. Requiring 
only 10 megabytes of disk space, 
Coherent can reside with DOS. So 
you can keep all your DOS applica- 
tions and move up to Coherent. You 
can also have it running faster, learn it 
faster and get faster overall perform- 
ance. All because Coherent is small. 
Sounds beautiful, doesn’t it? 

But small wouldn’t be so great if 
it didn’t do the job it was meant to do. 

Coherent For Santa Cruz 


LESS the IBM-PC/AT Operation’s 


and compatible XENIX 286, 
TS MORE! 286 0386 Version 23.2 
based machines. 


No. of Manuals 

No. of Disks 

Kernel Size 198K 
Install Time 20-30 min. 3-4 hours 


Suggested Disk Space 10meg 30meg 
Min. Memory Required 640K 
38.7sec 100.3 sec 


1-2 meg 
Performance* 
Price $99.95 $1495.00 

*Byte Execl benchmark, 1000 iterations on 20 MHZ 386. 


Hardware requirements: 1.2 meg 5¥4" or 1.4 meg 342" floppy, and 
hard disk. Does not run on Microchannel machines. 


EVERYTHING UNIX 
WAS MEANT TO DO. 

Like the original UNIX, 
Coherent is a powerful multi-user, 
multi-tasking development system. 
With a complete UNIX-compatible 
kernel which makes a vast world of 
UNIX software available including 
over a gigabyte of public domain 
software. 

Coherent also comes with Lex 
and Yacc, a complete C compiler and a 
full set of nearly 200 UNIX commands 
including text processing, program 
development, administrative and 
maintenance commands plus UUCP. 


CRITICS AGREE: IT’S 
AN INCREDIBLE VALUE! 


“Mark Williams Co. seems to have 
mastered the art of illusion; Coherent 
comes so fully qualified as a UNIX 
clone, you find yourself thinking ‘I 
can’t believe it’s not UNIX? ” 


—Sean Fulton, UNIX Today!, 
November 26, 1990 


“...(Coherent) may be the best thing 


that has happened to UNIX yet.” 
—William Zachmann, PC Week, 
November 5, 1990 


“If you want to come as close as you 
can to real UNIX for a low price, 
COHERENT can’t be beat.” 


—Warren Keuffel, Computer Language 
Magazine, November 1990 


“If you want a UNIX-like develop- 
ment and learning system for less 
than $100...I don’t see how you can 
go wrong with Coherent.” 
—David Fiedler, BYTE Magazine, 
November 1990 
EXPERIENCE, SUPPORT 
AND A 60-DAY 
MONEY BACK GUARANTEE. 
Wondering how something as 
good as Coherent could come from 


ui 
NEW COHERENT RELEASE 3.1 
NOW WITH... 

—elvis: vi editor clone 


—SCSI (Adaptec AHA 154xx series 
and more on the way.) and 
ESDI support 
—UUCP Bulletin Board System 
—RAM disk support 
—And much, much more! 


OVER 10,000 SATISFIED USERS! 


nowhere? Well it didn’t. It came from 


Mark Williams Company, people 
who’ve developed C compilers for 
DEC, Intel, Wang and thousands of 
professional programmers. 

We make all this experience avail- 
able to users through complete techni- 
cal support via telephone. And from 
the original system developers, too! 

Yes, we know $99.95 may still 
be hard to believe. But we’ve made it 
fool-proof to find out for yourself. 
With a 60-day money-back no-hassles 
guarantee. 

You have to be more than just a 
little curious about Coherent by now. 
So why not just do it? Pick up that 
phone and order today. 

You'll be on your way to having 
everything you ever wanted in UNIX. 
And for a lot less than you ever 
expected. 

1-800-MARK WMS 

(1-800-627-5967 or 1-708-291-6700) 
FAX: 1-708-291-6750 
60-DAY MONEY BACK GUARANTEE! 


im) Mark Williams 
Company 


60 Revere Drive 
Northbrook, IL 60062 


*Plus shipping and handling. Coherent is a trademark of Mark 
Williams Company. UNIX is a trademark of AT&T. XENIX is a 
trademark of Microsoft. 


Master 
Raster 


Blaster 


No Jive, 
Just FAX. 


FAXmodem 9600™ 


FAXmodem 9600 provides CCITT Group 3 
facsimile capabilities to any Sun workstation. 
Using a serial port at 19.2 KBPS, the FAXmodem 
sends and receives facsimiles to and from 
standard fax machines. 


Conventional fax machines require hardcopy 

for input. The FAXmodem saves time and paper 
by eliminating document printing and scanning 
before sending a fax. FAXmodem software 
performs conversion of text and raster files for 
direct fax transmission. Files produced by 
electronic publishing programs are easily 
incorporated into faxes. 


FAXes can be viewed on-screen and distributed 
via electronic mail. 


FAXmodem 9600 features include: 


¢ UNIX® mail to FAX 

¢ PostScript® to FAX 

¢ ASCII & raster to FAX 
¢ FAX to raster 


¢ Store & forward 
¢ Broadcast & poll 


¢ Confirmation via mail 


« Management reports 
* Automatic dialing and reception 


For more information, give us a blast at: 


1-800-359-0704 


PERFECT BYTE, INC. 


7121 Cass Street * Omaha, NE 68132-2652 > USA 


Phone 402 554-1122 
FAX 402 554-1938 
uucp uunet!pbi!faxmodem 


PostScript, Sun, UNIX, and FAXmodem 9600 are trademarks of Adobe Systems, Inc., 
Sun Microsystems, Inc., AT&T, and Perfect Byte, Inc. respectively. Master Raster Blaster 
is a trademark of HTBFTBO. 


CIRCLE NO. 167 ON INQUIRY CARD 


LIBRARY 


Reviewed by Walter Zintz 


FEAR OF GRAPHIC DESIGN 


CAN BE OVERCOME 


f you happened upon a set of micro- 

scalpels, you probably wouldn’t im- 
mediately take up brain surgery as a 
hobby. The same inhibitions restrain 
reasonable people who discover the 
enormous graphics power in many of 
the latest desktop publishing programs, 
but don’t understand even the basic 
principles of the graphic arts. 

In the end, the solution will be desk- 
top publishing software that under- 
stands graphic design, and won’t let you 
bungle the visual aspect of a piece. It 
will undoubtedly ask you a menu of 
questions and then lead you into choices 
between suitable design elements. But 
it won't be shipping anytime soon. 

Meanwhile, you need guidance on 
understanding graphics principles and 
techniques—understanding them well 
enough to make at least simple design 
decisions on your own-which is called 
visual literacy. Here are three good 
books that can bring you toward that 
minimal competency, especially in the 
troublesome area of color. 


THE POWER OF COLOR IN 
DESIGN FOR DESKTOP 
PUBLISHING 

By Vern Groff 

MIS: Press; 503-282-5215 

125 pages; 6 pages of Index & Contents 
ISBN 1-55828-050-2 paperbound; $24.95 


Once upon a time it was an author’s un- 
questioned right to choose a title for his 
book. 

Nowadays it’s at least as likely that a 
book’s title was chosen by the publisher's 
marketing staff. Marketing types often 
decide to focus the title on the one facet 
of the book they believe will generate the 
biggest sales. Even so, in years of book 
reviewing I have yet to come across a ti- 
tle that understates the content of a book 
as much as this one does. 

This book covers nearly everything 
relevant to desktop publishing. The ma- 
jor exceptions are that there are no in- 


structions for particular software pack- 
ages or hardware, and very little advice 
on physical paste-up. Color is certainly 
here, but so are myriad other subjects 
that are just as important. 

Groff is a full-time graphic designer, 
and like most graphics people he 
seems unable to write in the linear 
manner customary (and advisable) 
with text. Nonetheless, his book is 
worthwhile for the vast amount of use- 
ful information that appears in it-albeit 
in sometimes-jumbled order. And he 
does attempt to give some organization 
to his pages, with varying degrees of 
success in four sections. 

The first section deals primarily with 
the typical steps between an initial con- 
cept and a final printed piece. Along the 
way he talks about a few of the neces- 
sary tools, such as bluelines. The next 
section is devoted specifically to tools, 
but mostly the abstract kind: typography, 
dot screening, spot and process color, 
borders, and dingbats. In between, the 
author sandwiches coverage of a few 
physical tools: varnish, printing pro- 
cesses, paper, and envelopes. 

None of these topics is covered in col- 
lege-textbook detail and dryness. Still, 
an unexpectedly large selection of use- 
ful and informative data and advice is in- 
cluded. On the page about starting 
paragraphs, for instance, he shows ex- 
amples of eight styles (including the 
standard indent), and devotes five para- 
graphs to suggesting appropriate uses 
for each. In general, his selection of in- 
formation is well-considered. 

The third section is on grids. Groff fa- 
vors rectangular-style layouts, in which 
each page is geometrically divided into 
rectangles and each design element is 
placed within an imaginary box or 
group of boxes. He explains how to use 
the grid concept to visualize and sketch 
layouts that will be done on desktop 
publishing software, and shows four 
commonly used grids as examples. 

Color is finally discussed in the last 
section. It features more than two dozen 
actual designs for many types of print 


products, most of them in color. Groff 
comments liberally on the designs he 
shows, and gives several suggestions 
on color usage. 

This section starts with several varia- 
tions on a single logo concept, plus sam- 
ples of two related items for graphic 
artists’ use: a sheet of reproduction 
proofs of the logo in various sizes and a 
style sheet explaining acceptable and un- 
acceptable ways to use them. Then come 
sample flyers, posters, and folding bro- 
chures, most of which use color intense- 
ly. Samples of a product data sheet and 
two newsletters are each shown in two- 
and four-color versions. 

For the more ambitious desktop 
publisher there are four-color samples 
of book covers, a catalog, and a maga- 
zine. Two examples of four-color pag- 
es, one for a coffee-table art book and 
the other for a gardeners’ bulb catalog, 
are also included. 

The two remaining samples are self- 
mailing brochures, but Groff does not 
go into the complex postal regulations, 
which is a shame because even profes- 
sional graphic artists have more 
trouble with mailability (especially in 
the Business Reply Mail) than almost 
anything else. 

Despite all of this content, the book is 
easy for the ordinary person to read. 
The author carefully explains every- 
thing he brings up, including technical 
terms such as bluelines and dingbats. 
He writes as though talking to someone 
new to graphic arts, but never assumes 
either low or exceptionally high general 
intelligence in his reader. His writing 
style is pleasantly readable, and his di- 
gressive approach will keep readers 
from losing patience with a long topic. 


Review Highlights 

Technical Level: Non-technical 
Understandability: Almost crystal clear 
Summary: A spectacular and impressive 
handbook on the demands of desktop 
publishing. 
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SPARClones 


From $4495 
(Complete with Software) 


irst Computers SPARClones™ cant be 

beat. From boards that'll tum your VGA- 

equipped 286/386/486 into a full-blown 
workstation that’s 100% compatible with the Sun 
Microsystems SPARC family, to full-blown 
SPARC-compatible workstations. All delivered 
with the fully licensed SunOS™ UNIX™ oper- 
ating system combination and one year of free 
maintenance. First SPARClones give you every- 
thing you want in a Sun SPARCstation .... except 
the price. 


FOR $158.22/MONTH, 
TURN YOUR PC INTO 
A 15.8 MIPS SPARC 
SunOS/MS-DOS 
SYSTEM. 

If you have a VGA-based 286/386/486 
MS-DOS system, just plug in our $4495 
SPARClone/PC board, partition your hard drive 
and install the full SunOS/UNIX combination 
software, included with 8MB RAM, onboard 
Ethernet, two SBUS expansion slots, simultaneous 
SunOS/DOS operation and file transfer. 


FOR $263.82/MONTH, 
POWER UP YOUR OWN 
15.8 MIPS SPARClone1 

WORKSTATION. 

Our SPARClonel is 100% software com- 
patible with the Sun Microsystems SPARCstation 
family, yet offers double the memory, more 
peripheral space and a bigger power supply. 
Configure your Sun system, take their list prices, 
subtract 33% and then call us. For example, 
included in our $263.82/month price is full soft- 
ware, 16MB of memory, a 19-inch mono 
monitor, a 3.5" floppy drive, a 207MB hard disk 
and one full year of maintenance. Exclude the 
hard disk and our SPARClonel comes in for 
$6495, or 228.62/month. 


FOR $281.42/MONTH 
YOU CAN SIZZLE 
WITH OUR 28.5 MIPS 
SPARClone2. OR OWN 
IT FOR UNDER $8000! 
CALL TOLL FREE TODAY. 


1-800-783-3180 
lor 1-508-757-2840) 


CONSULTANTS 


©1991 by First Computer Consultants. SPARClone is a 
trademark of First Computer, not to be confused with 
SPARC, a trademark of SPARC International. Sun, 
SunOS, SunView and SBUS are trademarks of Sun 
Microsystems. UNIX is a trademark of AT&T. TRBA 
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COLOR POWER 

By Carlton Wagner and 

Kay MacKenzie-Chertok 

Color Communications; 312-638-1400 
214 pages; | page of Index & Contents 
paperbound; $29.00 


THE WAGNER COLOR RE- 
SPONSE REPORT, Revised Edition 
By Carlton Wagner 

Color Communications; 312-638-1400 
101 pages; 4 pages of Index & Contents 
paperbound; $29.00 


We're dealing with a high-powered and 
high-strung author here. Carlton Wag- 
ner’s first vocation was as a psycholo- 
gist with credentials that include 
graduate work at the Carl Jung Institute 
in Switzerland and a combined teach- 
ing/clinical practice. After 15 years of 
this he went off to interior design 
school. Now he runs a general design 
studio, but spends a lot of his time re- 
searching human response to color. 

Of course, a man with this back- 
ground displays a fair amount of ego. 
Ditto for individualist eccentricity—Color 
Power is one of these very personal 
books that doesn’t bother with a title 
page. If you’re willing to look past the 
weird stuff, you’ll find in this pair a 
plethora of quite practical advice and 
information on the effects of various 
colors on people. All of which is pre- 
sented without any discouraging tech- 
nicality in a straightforward, even 
effusive, way. 

Try to read these books in small 
bursts, though. Wagner's writing style 
displays the frenetic capering of an ad- 
olescent living in fear of personal re- 
jection and he loves to sneer at the 
imaginary people in his case studies. 
Neither trait is very pleasant during a 
long read. 

Wagner's approach to his subject is 
what his fellow psychologists would call 
behaviorist. He tells the reader almost 
nothing of what people say about their 
reactions to colors. More paragraphs 
are devoted to the aesthetic notion of 
color, but mainly to debunk it as a self- 
sufficient tool for practical applications. 
Nor does he teach principles of design 
with color. His thrust throughout both 
books is what people do, voluntarily or 
involuntarily, when they’re exposed to a 
given color in particular circumstances. 

Color Power devotes about a third of 
its pages to woeful tales of how various 
cartoonish people go wrong when they 
try to ride the crest of one or another 
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wave of color theory. The longest of 
these stories deals with a print graphics 
user. The remaining two-thirds of the 
book gives advice on effective use of 
color—primarily in print graphics and 
interior design. Advice here is at its 
best when the author is talking about 
direct color response. His occasional 
theories of the how and the why seem 
less certain. 

The Wagner Color Response Report 
deals more directly with color response. 
Following a minor dose of physiological 
color theory, every major color family 
(except purple, oddly enough) is dis- 
sected. The book tells what studies 
have shown about responses to various 
members of each color family by different 
kinds of people in assorted circum- 
stances. This is the more fundamental 
of the two books. Most people have color 
biases of their own and would do well to 
read the other first in order to clear the 
a priori mistakes out of their heads be- 
fore getting down to business. 

If you’ve ever wondered why laundry 
detergent cartons are usually done in 
orange, white and medium-dark blue, 
you can find out from these books. 
They'll also answer more subtle ques- 
tions, like why some red or blue-green 
dresses that seem appealing to women 
will say nothing positive to most men. 
Poring through dozens of response 
facts like these, you can come up with 
hues for your color graphics that will 
tend readers toward the reactions you 
want almost instantly. 

The Wagner Color Response Report in- 
vites the reader to contact Wagner’s 
studio directly to arrange a personal 
consultation with the author himself. I'd 
restrict any such consultations to color 
response questions. While I recom- 
mend the author’s research enthusiasti- 
cally, I can’t say the same about his 
design ability. He seems to have had a 
close hand in the production of both vol- 
umes. The unimaginative designs of the 
color covers and his amateurish logo 
should be enough to steer you away 
from his allegedly “award-winning” de- 
sign studio. 


Review Highlights 

Technical Level: Non-technical 
Understandability: Lucid 

Summary: All you need to know about 
human response to colors. 


Editor-at-Large Walter Zintz is the Ad- 
visor Emeritus to Uni-Ops Books in 
Boonville, Calif. 
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If you think the elegant architecture of terminal concen- 
trator or cluster controller multiport solutions is too ex- 
pensive for an 8 or 16 user SCO™ UNIX®° system, we have 
news for you. 

Introducing the 8x2™. At just $995, you get everything you 
need for an 8-port system. And for only $595 more, you 
can get an additional 8 ports. 


The 8x2 Basic Kit includes an 8x2 board which attaches 
to a remote 8/tc+ terminal concentrator providing eight 
RS-232 serial ports. Using low cost RS-422 cable, you 
can locate terminal concentrators 1,000-ft. away for 
multi-story or multiple building installations. 
Performance? We doubled character throughput by 
tuning the device driver and increasing the speed of the 
on-board processor. 

And if your system requirements grow, but slot avail- 
ability doesn’t, just add a Corollary 8x4™ to support 32 
ports in one slot. 


High end 
architecture. 
Low end price. 
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S) Corollary’snew 
8x2 multiport 
subsystem. 
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Best of all, the 8x2 is backed by Corollary’s quality com- 
mitment which means it works like it should right out of 
the box. That’s why major OEMs like Hewlett-Packard, 
DEC and Advanced Logic Research use Corollary multi- 
port subsystems. 

If you need high end multiuser PC solutions, 
but your budget needs relief, call Corollary. 


Find out more. Call (800) 338-4020 
and we'll send you this handy 
RS-232 Tester free! in california (714) 250-4040 
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P.O. Box 18977, Irvine, California 92713-8977 
Fax (714) 250-4043 


© 1990, Corollary, Inc. Corollary 8x2 and 8x4 are registered trademarks of Corollary, Inc. 
All other copyrights and trademarks acknowledged. 
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The IBM RISC System/ 


The power youve been seeking 


It’s a never-ending quest for power seekers. 
You re always looking for ways to run your favor- 
ite applications faster. Well, search no more. The 
RISC System/6000" family of POW ERstations 
and POWERservers gives you power that soars 


as high as 23 MFLOPS. 


When it comes to porting, your ship 
has come in. Of course, all the speed in the 
world wouldn’t mean much without the applica- 


tions you need. So the RISC System/6000 family 
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trademark of UNIX System Li 


already has more than 2,500 of the most popular 
technical and commercial applications up, run- 
ning and running fast. And if you think you 
know a good thing when you see it, so do soft- 
ware vendors. That's why you'll also be seeing 
more and more applications coming on board 
the RISC System/6000 platform all the time. 
And if you like to build your own solutions, 
there’ a full arsenal of enablers and relational 
data bases from leading vendors, as well as 
CASE tools and a host of popular programming 


languages. 


A smorgasbord of solutions. Applications 
already announced include the IBM engineering 


design packages CADAM? CAEDS; CBDS? 


IFLOPS are the results of the double-precision, all FORTRAN Linpack test 100x100 array suite. The Dhrystone Version 11 test results are used to compute RISC System/6000 Integer MIPS value where 1,757 Dhrystones/second is 
1 MIPS (Vax 11/780). SPECmark is a geometric mean of ten benchmark tests. All performance data are based on published benchmark information. 


IBM is a registered trademark, and RISC System/6000 and CAEDS are trademarks of International Business Machines Corporation. SPECmark 
aboratories, Inc. CADAM is a trademark of CADAM INC. CATIA is a trademark of Dassault Systemes. CBDS is a trademark of Bell Northern Research Corporation. DECstation is a trademark of Digital 
Equipment Corporation. HAGAR THE HORRIBLE Character(s) © 1990 King Features Syndicate, Inc. © IBM Corp. 1991, all rights reserved. 


is a trademark of Standard Performance Evaluation Corporation. UNIX is a registered 


6000 family. 


for all your applications. 


CATIA” and AES. Also available are a broad 
spectrum of solutions from vendors like Valid 
Logic, MacNeal Schwendler, Swanson Analysis, 
SAS Institute, SPSS, Wavefront, Alias, Polygen, 
Cadence, Fluid Dynamics International, Western 
Atlas, ECL Petro and creare.X. Scientific and 
technical applications are available in areas like 
physics, structural analysis, chemistry, securities 
trading, mathematics, earth resources, opera- 
tions research, visualization, graphics, technical 
publishing and more. There’ also accounting 
software like FourGen and support for leading 
UNIX"-based office automation packages. And 
there are key industry applications for businesses 
in medical groups, retail stores, newspapers, 
pharmacies and many more. 
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For the Power Seeker... q 


Command enormous processing clout. 
The RISC System/6000 family is built to boost 
the performance of the software power seekers 
use most. It’s got the best floating point processor 
in the business for numerically intensive 
applications, plus a new superscalar processor 
and incredible 3D 
graphics capabilities. 
To find out more, call 
your IBM marketing 
representative or IBM 
Business Partner. For 
literature, call 
1 800 IBM-6676, | 
ext. 990. in 
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Guess who DEG and 
UNIX are talking to? 


Imagine all UNIX and VAX users on your network talking to, you 
guessed it, IBM mainframe systems. As easily and transparently as 
they do to existing systems. 

Now imagine a high-function, elegantly simple, fast and, 
above all, unbelievably inexpensive solution that accomplishes just 
that. We’ve done more than imagine it. We’ve made it happen. 

Introducing the Datability 3270 Cluster Controller Line Card. 
A radical new concept in LAN-to-SNA network connectivity. That 
gives all LAN users instantaneous access to all of the resources of 
an IBM mainframe without any change in the environment. 

No bridges. No routers. And no new IBM hardware or soft- 
ware. In sum, no changes of any kind to your LAN or IBM systems. 

Simply slide the 3270 Cluster Controller Line Card into one of 
the modular bays of Datability’s VCP-1000 Communications 
Platform. Then connect the unit to an IBM 32X5 front-end proces- 
sor. And you have full, transparent IBM 3270 emulation. With all the 
elaborate security features you’d expect from a first class solution. 

What's more, up to 32 network users can have simultaneous 
connections through a single card. That means up to 128 simulta- 
neous connections with one VCP-1000 using the four expansion 
slots. Making our LAN-based gateway a valuable resource even to 
systems with existing host-based gateways. By freeing up system 
resources for more useful tasks. So it ends up paying for itself. 

Better yet, the 3270 Cluster Controller Line Card supports 
multiple sessions per user. Plus hotkeys that let you quickly flip 
between UNIX, VAX, and SNA sessions. 


Last but not least, when you price competitive solutions, you'll 
find their costs to be orders of magnitude above our own. 

Which makes our system not only the best way to start talking 
to IBM but the best way to start talking dollars and sense, as well. 


Our modular VCP-1000 Communications Platform allows you 
to customize your server with 8, 16, and 32 port line cards for up to a 
maximum of 128 ports per 5 1/4" chassis. You can also choose from a 
selection of advanced line cards. Including our X.25 PAD Card, an 
eight Hayes-compatible Modem Line Card, our Network Protocol 
Translator and more. 

Datability provides it all at prices that will astound you - and 
through highly trained Value Added Resellers who do a lot more than 
just quote prices. 

To find out more, call us toll free at 1-800-342-5377 (in NY, 
212-807-7800) or fax us at 212-463-0459. 


DATABILITY 


Datability, Inc. 322 Eighth Avenue, New York, NY 10001 Aflanta Boston Chicago San Francisco London 


© Datability, inc., 1991 
All product names are registered trademarks of their respective manulacturers. 
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Pa UNIX ON A MAINFRAME? 


"THE IDEA’S GROWING 


mdahl Corp. deserves an “A” for 
persistence in its UNIX efforts. De- 
spite years of disappointing market ac- 
ceptance and development delays, the 
company has continued to pour resources 
into UTS, its variant of the UNIX system. 
With UTS 2.1, a new version released a 
full quarter ahead of the announced 
schedule, Amdahl hopes to take full ad- 
vantage of increasing customer interest 
in open systems in general, and commer- 
cial UNIX on mainframes in particular. 
The company has already scored re- 
cent success with UTS 2.1 in the form of 
a $5 million sale to the Marshfield 
(Wis.) Clinic. The hospital plans to use 
the system on a large Amdahl 5995- 
700A, a 10-nanosecond dual-processor 
equipped with 130 gigabytes of disk 
storage, for administrative, accounting, 
patient care, and clinical applications. 
Amdahl says this is its largest sale to 
date of a UNIX-based system for com- 
mercial applications outside the tele- 
communications industry (in which 
AT&T and the regional Bell Operating 
Companies are notable Amdahl clients). 
Amdahl readily admits that its open 
system sales are still quite low at this 
point. However, last October, Amdahl 
underwent a quiet reorganization that 
placed special emphasis on open sys- 
tems and UTS. It established the Open 
Systems Operations as a separate divi- 
sion under Senior Vice-President Joe 
Francesconi to address the opportuni- 
ties in open systems and UNIX. 
Amdahl is primarily in the business of 
designing and marketing IBM-compati- 
ble mainframes, disk products, and com- 
munications subsystems. It boasts better 
performance, higher reliability, and more 
responsive customer support at lower 
costs than comparable IBM products. 
Sometime this year, Amdahl expects to 
begin shipping its new high-end 5995-M 
series, featuring up to four 7-nanosecond 
processors delivering about 50 mips each. 
Next year the series is expected to add 6- 
and 8-processor models as well. The cur- 
rent high-end IBM 3090-600S features 
six processors, each rated at about 20 


mips. Later this year, the ES/9000 Model 
900, IBM’s newest flagship, is expected 
to arrive on the scene, delivering about 
200 mips in a 6-processor configuration. 

So far, Amdahl has been successful in 
its IBM-compatible strategy. It boasts 
revenues of over $2 billion, has systems 
installed in more than 1,800 customer 
sites, and claims 20 of the Fortune 50 
companies as clients. 

The company declines to be specific 
about Open Systems group revenues. 
At a recent analysts’ meeting, President 
Joe Zemke branded as “a bit too modest” 
estimates that suggest that 10 percent 
of Amdahl processor sales are UNIX- 
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related. (Amdahl’s processor sales con- 
stitute the largest, but not the sole com- 
ponent of its revenues.) In any case, 
Amdahl notes that open system sales 
have grown 40 percent in 1990 and are 
expected to grow 50 percent in 1991, ad- 
mittedly relative to a small starting base. 

Notably, Amdahl has adopted a con- 
servative policy in counting its open 
systems sales: only those hardware 
sales exclusively involving UNIX are 
counted. Systems sold to run UNIX 
alongside one of IBM’s proprietary op- 
erating systems (the Amdahl Multiple 
Domain Feature [MDF] has been espe- 
cially effective in supporting such envi- 
ronments) are not considered. Of 
course, sales of UTS as a software pack- 
age, to run on Amdahl, IBM, or other 


IBM-compatible gear, are included in 
the open systems tally. 


UTS is 10 Years Old 


The Amdahl mainframes usually run 
IBM’s MVS or VM (Virtual Machine) 
operating systems. However, Amdahl 
was also the first company to offer a 
mainframe UNIX product: it has been 
marketing UTS on IBM and IBM-compat- 
ible mainframe architectures since 1981. 

UTS was launched as an internal sys- 
tem running on Amdahl’s very first prod- 
uct, the 470 mainframe, in 1978. It was first 
offered as a commercial product in 1981. 
At that time, it was based on UNIX Ver- 
sion 6 and operated only as a guest operat- 
ing system under IBM’s VM system. 
VM is a “super operating system” that al- 
lows multiple IBM conventional operat- 
ing systems such as MVS, VSE, and even 
VM itself, to run concurrently on the 
same machine. Such systems run inde- 
pendently except when issuing memory 
management and I/O instructions which 
are intercepted and performed by VM. 

In 1986, Amdahl released the UTS/ 
580 version, the first native (non-VM) 
UNIX for the IBM System/370 main- 
frame architecture. This version also 
complies with the AT&T System V Inter- 
face Definition standard. As its name im- 
plied, it ran on the Amdahl 580 series of 
mainframes in native mode as well as un- 
der VM. It could use the MDF, a combi- 
nation of hardware and software features 
that allowed an Amdahl system to be par- 
titioned into domains, each one running 
a separate operating system copy. MDF 
offered VM-type capabilities without the 
VM overhead. Following Amdahl’s lead, 
IBM later introduced a similar multi- 
domain feature in its mainframes. 

The Marshfield Clinic intends to par- 
tition its 5995-700A into three domains: 
one dedicated to development activities, 
another to testing, and a third to run- 
ning production applications. 

UTS 1.2, announced in 1987, offered 
compatibility with IBM’s XA (Extended 
Architecture), in which addressing was 
extended to 31 bits (2 gigabytes) from 24 
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bits (16 megabytes). UTS 2.0, announced 
in 1989, provided symmetric multiproces- 
sor support, as well as Streams-based driv- 
ers and support for a variety of networking 
systems, including Ethernet, TCP/IP, 
Hyperchannel, and Sun’s Network File 
System (NFS). This release was compli- 
ant with AT&T’s System V Release 3.1. 
UTS 2.1, announced in September 
1990, and available in the fourth quarter 
of that year, is still at the System V Re- 
lease 3.1 level. A switch to SVR4 is planned 
and will probably be announced some- 
time next year. Indeed, Amdahl says, 
UTS 2.1 has been restructured internally 
in a way that will facilitate SVR4 compli- 
ance-the basic functionality is there, al- 
though not yet in the right format. 
However, UTS 2.1 includes a long list 
of important enhancements that endow 
it with special significance. Specifically, 
these enhancements include interopera- 
bility with IBM’s MVS and VM operating 
system, improved data integrity without 
compromise of cost-effectiveness, a new 
file system that offer very large files, as 
well as very high I/O bandwidth, and 


support of the Multi-Level Security (MLS) 
optional package certified by Defense 
Department at the “Orange Book” B1 level. 


Interoperability with IBM 


Interoperability with IBM’s operating 
systems is clearly a key concern of any 
large-scale computing installation con- 
templating a move to UNIX, as many are 
doing now. Because most such installa- 
tions have IBM gear and run the IBM 
operating systems, a UNIX that offered 
such interoperability would be of signifi- 
cant value. UTS 2.1 offers this capability 
by communicating with IBM’s network- 
ing standard, SNA (Systems Network 
Architecture), as a peer (“PU5” in the 
IBM terminology). This means UTS 2.1 
implements the full SNA protocol 
“stack,” something that took about 
100,000 lines of code to implement. 

This capability goes way beyond the 
mere support of SNA (SDLC-Synchronous 
Data Link Control) terminals. It means 
that, once connected to an MVS- or a VM- 
running system over channel-to-channel 
adapters (CTCAs), UTS 2.1 appears to all 


entities connected to the network to be a 
full-fledged SNA host. Thus SDLC or bi- 
sync terminals connected to the other 
hosts can log on to the UTS machine or 
partition. Conversely, such terminals at- 
tached to the UTS machine can log on to 
the MVS or VM running systems. 

UTS 2.1 can also participate in the 
IBM NJE (Network Job Entry) net- 
working scheme, originally an MVS- 
only product that facilitates batch-type 
file transfer between participating sys- 
tems. Such file transfers can take place 
very rapidly across the CTCA interfaces. 

A major feature of UTS 2.1 is the new, 
optional Extended File System (EFS). It 
has most, if not all, of the features of the 
recently announced commercial file 
system for SVR4 from Veritas. Through 
a virtual disk driver system, EFS allows 
multiple disks to be allocated to a file 
system, thus allowing single files of up 
to six terabytes. Notably, up to one bil- 
lion files per system can be supported. 


Getting to the Information 
File block size may range up to 600 kilo- 


DigiBoard takes the squeeze out of 
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squeezing 4 to 64 users into a single slot. 


GSA Schedule #GSOOK90AGS5138 
©1990 Digi International, Inc. 
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bytes in 4-kilobyte increments, greatly 
improving disk I/O for large files. Simi- 
larly, UTS 2.1 allows contiguous disk 
space allocation, bypassing the well- 
known UNIX “indirect” access perfor- 
mance penalty in accessing large files. In 
moving and copying data, the system in- 
vokes contiguous allocation automatical- 
ly. Directory access is handled by 
hashing. Disk striping across multiple 
disks is also supported in UTS 2.1. This 
means that files can be arranged so that 
each successive block of the file resides 
on a different disk. This greatly im- 
proves file access speed, because multi- 
ple blocks can be handled concurrently. 
When cross-disk striping is used, file 
transfer rates of 25 megabytes per sec- 
ond can be sustained. 


Protecting Your Files 


File system robustness is a major con- 
sideration in any commercial UNIX in- 
stallation. Here, EFS employs a clever 
disk parity system that stores check- 
sum information for each file block in 
striped format, either across all disks or 


ona specific disk different from the one 
on which the block resides. In the event 
of a disk failure, the system is able to re- 
construct missing data blocks from the 
checksum information. 

Because of this parity system, EFS of 
fers the same level of availability and re- 
coverability from disk failure that would 
be obtained with disk mirroring, but at a 
fraction of the cost. Mirroring, or dupli- 
cation of disk drives, increases costs by at 
least a factor of two. For example, using 
the Amdahl EFS scheme and assuming 
the applications requirements call for 
five disks, data recoverability is assured 
at only a 20 percent cost in increased stor- 
age requirements. 

EFS supports the concept of “storage 
classes,” which can be selected to opti- 
mize performance or availability. The 
file system always remains consistent, 
Amdahl says, and thus does not require 
the lengthy fsck (file system check) 
following a crash. 

In the area of connectivity, UTS 2.1 
implements two distributed file sys- 
tems: AT&T’s RFS, as well as an en- 


hanced version of the more popular 
NFS, with support for the Network In- 
formation Services directory facility 
(previously called Yellow Pages). UTS 
2.1 now provides the AT&T TLI (Trans- 
port Layer Interface, popularly known 
as “Streams”) libraries, as well as Sun’s 
Remote Execution (REX) and Remote 
Procedure Call (RPC). 

With this latest UTS version, Amdahl 
appears especially well positioned to 
take advantage of the interest in open 
systems now building in large-system 
installations that aren’t likely to be satis- 
fied with typical midrange UNIX solu- 
tions. One area of apparent weakness is 
the lack of any transaction processing 
support in UTS, but at the January Uni- 
Forum, Amdahl demonstrated AT&T's 
Tuxedo 4.1 working in conjunction with 
UTS and IBM’s CICS transaction moni- 
tor-a very significant development. 


Editor-at-Large Omri Serlin heads ITOM 
International Co., a consulting and re- 
search firm based in Los Altos, Calif. 
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Looking Glass fundamentally 
changed the way UNIX® users interact 
dy, \, with workstations. Exceptional quality, 
+ performance, and ease-of-use have 
LOOKING made Looking Glass the ultimate graph: 
GLASS ical user environment—light-years 
ahead of simple desktop managers. Looking Glass 
started a revolution and there’s no turning back. 
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of major enhancements including an innovative 
graphical tree view for sophisticated file system navi- 
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Looking Glass® Version 2. 
The revolution continues. 


zg 


sa 


systems anywhere, and named work areas so you can 
easily switch between working environments with 
the click of a mouse. No exceptions, no exaggerations, 
no limitations—it’s all there. 
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to-use environment on all major hardware platforms 
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HE STREET-SMART 
PROFESSOR 


By Howard Baldwin 


hen Sun co-founder Andy 

\ x / Bechtolsheim was a graduate 

student at Stanford University, 

Silicon Graphics founder Jim Clark was 

one of his professors. The project they 

had been both working on in the early 

1980s: a graphics terminal designed to 

access minicomputers on the Stanford 

University network (which when abbre- 
viated spells SUN). 

Clark notes that the working relation- 
ship with Bechtolsheim was typical of 
those of Silicon Valley pioneers. “We’ve 
been rivals from the very beginning,” 
he says. “The first four people I hired, 
Sun tried to hire at the same time. We 
won [because] I was a better recruiter.” 
In fact, Clark believes his biggest contri- 
bution to SGI, now a $115 million com- 
pany, is his ability to recruit. He put the 
initial group of employees together and, 
about eight weeks after the company’s 
founding, determined that the company 
would manufacture workstations in- 
stead of graphics subsystems. 

Forest Baskett, another Stanford pro- 
fessor, and Clark met 12 years ago 
when, on the advice of a mutual friend, 
Clark walked into Baskett’s office at 
Stanford and asked for a job doing re- 
search on graphics. Eventually Clark re- 
turned the favor, luring Baskett to SGI 
where he is now senior vice president of 
research and development. 

Baskett confirms that Clark quickly 
relinquished some of his traditional 
power as a founder. “After he had started 
SGI, he seemed to have a clear idea 
from the very beginning that he was a 
creator, not a manager, and that he 
shouldn’t try to manage this thing that 
he created. That’s wisdom you don’t often 
find in the Silicon Valley.” 

Instead, Clark asked the board to find 
a managing president so he could con- 
centrate on technical issues rather than 
sales and finance. Baskett says Clark 
was instrumental in steering the company 
toward basing its products on the RISC 
processor, because he had witnessed 
some of the early research done at Stan- 


“A lot of academic 
types want to start 
companies, but 
they have too much 
ego wrapped 
around being the 
president.” 


—Jim Clark, 


chairman of Silicon Graphics 


ford that resulted in the MIPS chip. 

As chairman of the board, Clark re- 
mains “a technical visionary, and a pretty 
insightful and inspiring guy,” says Baskett. 
“He’s concerned about graphics tech- 
nology, and he looks at the projects 
we've got underway and criticizes them 
if we’re not aimed in the right direction. 
His vision is important, both to the engi- 
neers and to the board.” 

Despite the fact that SGI runs in fifth 
place to Sun’s first place in workstation 
market share, Clark’s vision of SGI’s power 
is undaunted. He freely admits that up 
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until 1986, when SGI introduced multipro- 
cessing, Sun’s UNIX team was dramati- 
cally better than SGI’s. “Now we have as 
good a UNIX team, and I might even put 
them up above in certain respects. We’ve 
made UNIX a distributed multiprocess- 
ing system, and Sun still hasn’t done 
that.” Asked if he and Bechtolsheim re- 


Doub i La 


mained friends, Clark deadpans, “Friends 
would be a hard word to use with Andy, be- 
cause he’s not a real warm character.” 

If this doesn’t sound like your tradition- 
al chairman of the board or your typical 
university professor, it’s because the 46- 
year-old Clark is neither. He presents a 
contrast: a high-school dropout who be- 
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N.. to connect multiple terminals to your terminal to give first hand 
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projectors for training. Get into the 1990's with Double Vision! 
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Order your copy today! 


2 \\ For More Information 
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came an award-winning professor. He’s a 
sailor who loves to fly, and a pilot who loves 
to sail. Whether he’s at the throttle of his 
biplane or the wheel of his 55-foot sailboat 
Allegra, he’s a long way from where he 
started: a hardscrabble town in West Tex- 
as called Plainview, about 40 miles from 
Lubbock, which had a population of about 
15,000 when he was growing up. 

While SGI connotes vibrant, colorful 
graphics spinning across workstation 
monitors, Plainview bespeaks nothing 
more than its name. “I grew up in black-and- 
white. It was bleak, just like the town in 
The Last Picture Show,” Clark remembers. 


Non-Traditional Beginnings 


His mother was a high school graduate 
and his father sold farm equipment and 
grain. His father never finished high school. 
Without a strong focus on education, it 
wasn’t unusual that clashes with his high 
school teachers sent Clark on his way. 
Getting as far away from dry West Texas 
as is possible, he joined the Navy at age 
17. It was there, in the pre-Vietnam days, 
that his entrepreneurial skills first ap- 
peared. He ran a loan sharking operation. 

As financially gratifying as usury may 
have been, Clark had developed enough 
“street smarts” to realize that he needed 
an education. While still in the Navy, he 
attended night school classes at Tulane, 
and came out with A-grades in math, cal- 
culus and English. “God, was that hard 
for me,” Clark remembers. “With nine 
hours of As, when I applied to college, 
[getting in] wasn’t a problem. But I never 
got a high school diploma.” 

Clark attributes his success to the 
“street smarts” that are needed to be an 
entrepreneur. When asked why there 
aren’t more former professors as suc- 
cessful in business, he cites other rea- 
sons. “A lot of academic types want to 
start companies, but they have too 
much ego wrapped around being the 
president. They aren’t pragmatic 
enough. Many R&D-oriented people 
carry this tremendous overinflated 
sense of what value R&D engineering 
has relative to business management. 
They don’t allow the non-engineering 
side to develop, and so they fail.” 

Clark obviously does not mask his 
disdain for academia. He speaks candid- 
ly about what drove him to forsake it for 
business. “Stanford is a very political 
place,” he says. “They don’t think pro- 
gressively about computers. When I 
was there, the important thing was the 
theoretical notion, not the technology, It 
was as though building a computer sys- 
tem wasn’t a valid [goal].” 

Baskett illuminates what may have 
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rankled Clark the most. “You waste an 
enormous amount of time on some- 
thing that doesn’t matter,” Basket ex- 
plains. “An entrepreneur has negative 
feelings about that.” 

Clark is concerned that Stanford is in 
danger of ceding its pre-eminence in 
computer science to other universities 
focusing aggressively on computer sci- 
ence education, including MIT, Carn- 
egie-Mellon, Princeton, and Brown. He 
still has bitter memories of one political 
struggle, alluding to unnamed parties 
who let Baskett and his group compete 
with another campus group for funding 
from a DARPA contract. Sun, SGI, and 
MIPS emerged from the one group, 
nothing from the other, according to 
Clark. In addition, it was only a year 
ago, he shrugs in bewilderment, that 
Stanford decided to fund a faculty posi- 
tion in computer graphics. 


A New Future Vision 


Education is important, Clark insists, 
because of the way technology will im- 
pact it in the coming years. “By the turn 
of the century, we’re going to have 
some dramatic changes in the education- 
al tools at the college level, and a few 
years later at the elementary and high 
school levels.” With some vision, says 
Clark, a first-class university could lay the 
groundwork to put the plan in action. 

According to Clark, we'll see multi- 
media-based interactive books that al- 
low the student to probe deeper into the 
subjects of their choice. “I would like to 
see a flat machine, a few times thicker 
than a videodisk, so you could know 
about any subject-history, anatomy, 
fluid dynamics, differential equations— 
and it could speak to you with recorded 
sound and look just as realistic as a 
photograph. By the time all that occurs, 
we're going to have the algorithms you 
see in the most sophisticated systems 
we sell, available in this portable.” 

When it comes to what Clark envi- 
sions for future technology, he sudden- 
ly becomes shy, then begrudgingly 
revealing. “I’ve got two or three other 
things I'd really like to achieve that are 
in disparate areas.” One of these areas, 
he concedes, has to do with computer 
games. He resists revealing the other, 
and then reluctantly pantomimes being 
wired up with electrodes. “It’s related to 
the human-computer interface, explor- 
ing how computers can become part of 
the [human] biosystem.” 

Clark says he hesitates to discuss 
such things because he doesn’t want to 
insinuate that he’s leaving SGI. “For 
now,” he says, “the dream is to see SGI 


become as successful as it can possibly 
be.” To Clark, that means being a bil- 
lion-dollar company instead of a hun- 
dred-million-dollar company. 

Perhaps too, he’s shy about speculat- 
ing on such things because it means 
heading away from business and back 
into research. 


“T’ve got a lot of passion about these 
things,” he admits, “but I don’t think I’m 
in a place to go make a difference. In 
computer games, or this medical area, I 
can damn well make a difference.” 

All that’s required, he smiles, is some 
experimentation. “It’s the academic 
side of me, pulling.” i 
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As you compare 


how different vendors can help you get 
the most out of the X Window System, 
consider this fact: NCD’ has sold more 
X terminals than anyone else. 

It's not because ofa single product; but 
a product line. With dedicated service and 
support. And benefits that are a result of 
our total focus on X terminals. 

What should you expect from your 
X terminal vendor? The best of X. Plus 
the extra features that persuade more 
people like you to tum to NCD. 

Expect faster response. Our powerful 
processors, optimized X11R4 software, 
and custom graphics ASICs work together 


to enhance every aspect of X performance. 


Expect true interoperability. You can 
access more applications in UNIX, VMS, 
or ULTRIX; through Ethernet, TCP/IP or 
DECnet. Using any X window man- 
ager like OSF/Motif or DECwindows. 
You get simultaneous, transparent access 
to multiple hosts in a multi-vendor, 
multi-protocol environment. Even con- 
nectivity to non-X hosts via local Telnet 
or LAT sessions. And our XRemote 
software provides faster serial 
connections. 

Expect easier network management. 

Get central configuration, SNMP-based 
network management, and downloadable 
server software for easier upgrades and 


software distribution. 
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Why most 
companies 
who turn to X 
arrive at NCD. 


Expect more choices. NCD delivers 
a wide range of screen sizes in mono- 
chrome or color. All produce sharp, 
flicker-free images with up to 100 dpi and 
70 Hz refresh rates. As well as smaller 
footprints; silent, fanless operation; and a 
choice of keyboards. 

Expect the best. Get it from the leader 
in X terminals — NCD. 


For complete information on 
NCD ’s family of X terminals call: 
1-800-952-6300. Ask for dept. D41. 
In Canada 1-800-833-0306. D41. 


Network Computing Devices, Inc. 
350 North Bernardo Ave., Mountain View, CA 94043 
415-694-0650 FAX: 415-961-7711 Email: info@ncd.com 


© 1990 Network Computing Devices. NCD Logo, NCD, NCDware, XRemote, 
and Raise your Xpectations are trademarks of Network Computing Devices, Inc. All 
other trademarks are registered to their respective companies. 


A/UX Provides A Complete Macintosh Environment 
Along With A Full UNIX System. Do You Need Both? 


Computer’s newest version of UNIX, A/UX 2.0.1, boasts a full Macintosh 
environment that is almost indistinguishable from a Mac running its 
Multifinder graphical user interface (GUI). Because you can run Multifinder under 
A/UX either as a UNIX process or a MacOS subprocess, you get about 3,600 commer- 


cial applications at your disposal (about 3,400 native MacOS programs and 175 A/UX 
programs). You're ready to get in line, right? 

Maybe. It depends how you answer these questions: if you’re a Mac user, you can 
connect your Mac to a UNIX system or network without resorting to A/UX-so why 
spend more money for A/UX, plus bite the UNIX bullet? If you’re a UNIX user, and 


Macr 


By Rik Farrow 
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want a new workstation, why buy a Mac when you could opt for a faster RISC 
(reduced instruction-set computing) system? 

Like all complicated things in life, the answers depend on circumstance. If you are 
a Mac programmer, or other technical user, and already own a Mac IIci, IIcx, IIsi, IIx, 
SE/30, or IIfx-you might buy A/UX because it is a cost-effective way to break into 
UNIX. A/UX sells for $795 on compact disk and $995 on floppy-a good deal even 
when compared to the likes of SCO UNIX V/386 and Interactive 386/ix for Intel sys- 
tems, because A/UX bundles programmer’s libraries, tools, and the X Window 
System (called MacX). 

Now, let’s move on to UNIX users. Here are a couple of scenarios. Scene 1: Let’s 
say you want to connect a Mac to a UNIX server or network. Simpler solutions than 


ROSE HODGES 


A/UX provides UNIX via the Mac desktop. 
A visual shell program, Mac Finder, presents 
applications, directories, and files as icons. 


lifx with A/UX 


paying for A/UX exist. (See PacerLink review on page 97.) 
Scene 2: Even with its helpful scripts and Commando, a graphical 
front end to UNIX commands, A/UX requires more understand- 
ing of networking than Commando provides. If you can figure 
out the networking yourself, and need a system that can support 
MacOS, UNIX, the X Window System, Motif, and even DOS 
(through SoftPC by Insignia Solutions), A/UX is the only choice. 

Scene 3: If you program for a living, love the Mac environ- 
ment, and need System V Interface Definition (SVID), Posix, 
and Federal Information Processing Standard (FIPS) compli- 
ance, the Mac IIfx looks good. You get Streams, BSD 4.2 fea- 
tures, TCP/IP, Network File System (NFS), Network 
Information System (NIS), and Sockets—all of which gives you 
solid UNIX network connectivity. And, A/UX supports Apple- 


Talk networking, meaning 
MACS ARE 


you can talk to other Macs. 

Here’s the catch: Mac IIfx 
price and performance pale compared to a RISC workstation. A 
top-of-the-line IIfx with eight megabytes of memory, 320 mega- 
bytes of disk, Ethernet, color monitor, and video card sells for 
$15,093. For about the same price, you can buy a similarly 
equipped Sun SPARCstation2, IBM RS/6000 Model 320, or the 


new HP Apollo 9000 Model 
BECAUSE OF 


720. All of these RISC work- 

stations, not to mention the 

new Motorola 68040 systems, run much faster than the 40- 
MHz Motorola 68030 inside the IIfx. For example, the IIfx 
has less than half the integer performance of a less expensive 
Sun IPC, and only one third its floating-point performance. Com- 
pilation also takes about 40 percent longer on the IIfx. 

Keep in mind, however, 
that Macs are popular be- 
cause of their ease of use 
and applications, not their outstanding benchmarks. There’s 
also something to be said for buying inexpensive Mac appli- 
cations (compared to UNIX) from your local software store 
and running them under UNIX. You get instant productivity 
tools and business presentation graphics-the best of 
which have not come to 
UNIX. What’s more, Apple 
is likely to introduce a 68040 
Mac given it has already announced a 68040 server. 

Apple created A/UX to sell to government and university 
markets. As for business, the Aberdeen Group, a market re- 
search firm, says 47 percent of the Macs sold in 1989 were to 
businesses, capturing nine percent of the large-company 
desktop market. Some of these companies have require- 
ments for open systems or UNIX. Apple can make some 
points by supplying UNIX with built-in networking and a por- 
table programming environment for migrating C, Cobol, and 
SQL applications. 


Mac in the Box 


The minimum requirements to run A/UX are a 68030 processor 
(or a 68020 with a PMMU-page memory management unit), 
an 80-megabyte hard disk, four megabytes of memory, or 68 
kilobytes of memory when you use Apple’s memory manage- 
ment support software. As noted, several Mac models sup- 
port A/UX, with base prices ranging from $4,000 to $9,000. 
However, the Mac IIfx is clearly the choice for running A/UX 
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OF USE, NOT THEIR 


FAST BENCHMARKS 


for number-crunching performance. If you want to run 
Macx, you need five megabytes of memory; eight megabytes 
is preferred. 

I worked with A/UX on both the IIfx and the IIci, and en- 
joyed the chance to work with different Mac applications. 
Most native MacOS applications run five to 15 percent slower 
under A/UX. Increasing the system memory to eight mega- 
bytes enhances performance by reducing swapping and paging, 
but you are still better off running native Mac applications un- 
der MacOS. As for the 175 applications for A/UX, you realize 
a performance gain under A/UX, compared to running the 
same application under MacOS. 

The Mac IIfx is about the same size as a PC AT. A single screw 
and two push-buttons release the top, which swings off to give 


access to the interior. You will 
POPULAR see a single 12-by-14 1/2-inch 

circuit board with surface- 
mounted parts, and six expansion slots. Five of these slots are 
NuBus slots, a high-performance bus that includes a specifica- 
tion for selfconfigured boards. The sixth slot may be used either 
as a NuBus slot or a processor extender slot that has additional 


access to memory. 
T bg E | Fr E A Ss = screws, carries the one- 
third height SCSI hard disk 
and two 3 1/2-inch diskette drives. Lifting this tray exposes 
eight single in-line memory module (SIMM) slots for added 
memory, and one SIMM slot for ROM. The Mac Toolbox fits in 
512 kilobytes in the ROM SIMM which permits upgrades. The 
40-MHz 68030 contains an on-board memory-management unit, 
and receives support from 32 
kilobytes of cache and a 
68882 floating-point unit. Sup- 
port for the SCSI interface, including a direct memory access 
processor, is part of the main board, as are two serial ports. 

All Macs also include LocalTalk, a twisted-pair network, on 
the motherboard. LocalTalk uses AppleTalk protocol to connect 
to other AppleTalk-compatible devices. AppleTalk is designed as 
a self-configuring network 
that can search for and identi- 
fy network devices, such as 
printers or disk servers. An icon-based interface, the Chooser, 
permits Mac users to select networked services. AppleTalk can 
also use Ethernet hardware. An EtherTalk (AppleTalk over 
Ethernet) module works alongside TCP/IP-based protocols 
without interference (using the same Ethernet card). 


A tray, held on by four 


Now for the UNIX Part 


Booting a Mac is simple. All you do is turn on the system, press 
a key, and wait 10 to 30 seconds, depending upon how many 
start-up applications (INITs) you have configured. Once the 
Mac user interface, the Finder, is running, you can launch 
A/UX by double-clicking the A/UX start-up icon. 

Reaching the Login dialog window takes only one minute 
and twenty seconds-pretty fast for a UNIX system. A/UX in- 
cludes disk partitioning protection with copies of files critical 
to the boot process. Launching A/UX becomes more fail-safe. 
There were some problems, however: once because someone 
did not shut down the system properly and once because I 
tried non-supported hardware. 


After entering a log-in name and password, A/UX starts up 
a Mac environment, a process that takes about 20 seconds. 
When complete, the screen presents your desktop, an ar- 
rangement of windows and icons that looks just like it did 
when you last logged out. Under A/UX, you have access to 
both UNIX files and Mac files in any Mac hard disk parti- 
tions. The Mac Finder (without A/UX running) won’t have 
access to the UNIX partitions, in much the same way that 
MS-DOS cannot access UNIX partitions on PCs unless UNIX 
is running. 

The System Folder is the secret behind many of the fea- 
tures of the Mac environ- 
ment. The Finder, a visual 
shell program, presents files 
and directories as icons. File icons may have different appear- 
ances depending on whether the file is an application, UNIX 
command, script, or text file. The first time you enter a direc- 
tory by double-clicking its icon, the Mac environment reads 
each file to determine its type, and stores this information in 
acache in the System Folder. 

Under MacOS, each file 
has both a type and creator, 
permitting the user to invoke the application that created a 
file by double-clicking on the file’s icon. For example, you can 
start a spreadsheet by double-clicking on a file icon that rep- 
resents a saved spreadsheet. Because UNIX lacks extensions 
for defining file types or creators, the caching system main- 
tains this information. Once 
the caching is done, re-enter- 
ing the directory happens 
much faster, but the first time you try to examine a large di- 
rectory, such as /bin or /etc, you will be in for a long wait. 


Commands by Commando 


Commando is a dialog box that lets you execute UNIX com- 
mands. The dialog box contains radio buttons for selecting the 
command options and scrolling windows for selecting file 
names and directories, and a help window with text explaining 
options. Apple has created a Commando dialog for every A/UX 
command and script. 

As you select a push-button, Commando builds a UNIX 
command line in a text entry field. Clicking the button la- 
beled with the command name executes the command in a 
separate Command Tool window. I liked Commando. I found 
that it usually created properly formed commands, but some- 
times created inaccurate ones as well. For example, Com- 
mando unwittingly lets you tell find to search for files 
modified before June. Commando accepts the command and 
find attempts to use “June” as a numeric argument, but with 
incorrect results. Commando is helpful to new UNIX users, 
but will require a means for checking arguments before it is 
truly bulletproof. 

Ienjoyed using the A/UX desktop. I particularly like the way 
it allows free movement of application icons on to the desktop. 
Ifyou use an application frequently (such as Microsoft Excel or 
Word), you might want to permanently locate the application 
icon on your desktop. You can do this under native MacOS, but 
the net result is that you must move the application. Under 
A/UX, the application’s physical location is cached, but the 
icon can still be placed on the desktop. 


WITH MACX, YOU CAN 


ACROSS A NETWORK 


Of course, UNIX users would go crazy without their favorite 
shell, so the A/UX desktop provides easy access to the 
Bourne, Korn, and C shells. To execute a shell, you simply 
click on an icon. The Command Tool Environment takes over, 
permitting you to open up to 16 shell windows (in which you 
can run character-based applications). BSD-style job control is 
provided and you can cut and paste between windows,using 
the clipboard and Mac-style pulldown menus or command-key 
combinations. 

For reasons that may be historical, Command-V cuts text 
you have marked by clicking and dragging, and Command-P 
puts it at the current insert 
position. This uses Apple’s 
TextEditor and allows you to 
edit command lines using the same techniques. The Com- 
mand Tool windows include a scroll bar that allows you to 
move back through the window and grab parts of previous 
commands, or command output, to form new commands. Ex- 
cept for the Command-key combinations, this is similar to what 

you can do with other UNIX 


ACCESS APPLICATIONS. _ desktop managers. 


Apple has blended popular 
features from BSD 4.2 into its System V Release 2.2-based A/UX 
2.0. Some of these features, such as the Fast File System, sock- 
ets, and job control, have become part of both System V Release 4 
and OSF/1. Other SVR4 features, such as TCP/IP support, 
r-commands, NFS, and NIS, are also included in A/UX 2.0. 

Unlike SVR4, A/UX uses 
the older, Version 2 UUCP 
System, with known secur- 
ity problems. On the other hand, A/UX bundles a complete 
UNIX, which includes a good C compiler, but often costs ex- 
tra. A/UX also includes kermit, a classic communication pro- 
gram, and the Serial Line Internet Protocol (SLIP), which lets 
a TCP/IP connection take place over serial lines. A/UX in- 
cludes the commands, configuration files, and kernel support 
for SLIP. 

With A/UX, you get MacX, a server for the X Window Sys- 
tem, which allows you to display X windows and execute X ap- 
plications ported to A/UX. With MacX, you get the X/11.4 
release of the X Window System, as well as the libraries for 
linking programs, documentation, and X Commando scripts. 
You can also take advantage a special server that acts like a 
root window, which allows you to run the Motif window man- 
ager within the server and have a Motif window run alongside 
A/UX and native MacOS windows. Apple notes that you must 
obtain Motif from a third-party supplier. 

With MacX, as with any other X, you can access remote ap- 
plications across a network. From a connectivity viewpoint, 
this gives the Max IIfx superior connectivity, especially if you 
need to walk between all four realms-native MacOS, A/UX, 
the X Window System, and Motif. The downside is the perfor- 
mance hit you take as you add environments. 


MacOS Under UNIX 


Getting Mac applications to run under another operating sys- 
tem is not a simple task. Mac applications use the Mac Tool- 
box as the operating system interface. UNIX provides the 
system call interface as the only connection to operating sys- 
tem facilities. 

continued 
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llfx with A/UX 


Apple engineers had to provide an en- 
vironment that had the look and feel of 
native MacOS. The interface to the Tool- 
box is managed through a parallel inter- 
face that uses a trap instruction, much 
like the system call interface. As long as 
the Mac application follows guidelines as 
published in Inside Macintosh, it will run 
correctly under A/UX 2.0. 

Not all Mac applications follow the 
rules. A/UX 2.0 looks for a size flag that 
indicates whether the application is 
“32-bit clean.” The system displays a 
warning in a dialog box if you attempt 
to start a Mac application that does not 
include this flag. The “32-bit clean” 
phrase refers to older Mac applica- 
tions, written for the 68000-based clas- 
sic Mac, which had only 24-bit address- 
ing. Some programmers took advan- 
tage of the upper eight bits in their 
applications—applications that didn’t do 
this are 32-bit clean. There are also oth- 
er programming rules that A/UX appli- 
cations must follow in order to run on 
the Mac IIfx. A user can log onto the 
A/UX machine in 24-bit mode and run 
most of the applications that failed in 
32-bit mode, according to Apple. 

I first tried 13 Mac applications, all of 
them older versions. Every application 
resulted in the dialog box warning that 
the application was not 32-bit clean. Rea- 
soning that this was a UNIX system, and 
should not crash because of an errant 
application, I tried them all anyway. Two 
games failed almost immediately with- 
out any error message and did not cause 
any problems. One word processing 
program failed after being successfully 
invoked, but it still caused no problems. 
I also tried a more recent version of the 
word processor and it worked well. Other 
new Mac applications, with the excep- 
tion of games, worked well. This is not 
too surprising because, with the new re- 
lease of the Mac Finder (7.0), all applica- 
tions must be clean. 

There are 175 applications ported to 
A/UX. Some are Mac programs that 
have been recompiled and relinked 
from Mac versions to UNIX. Others are 
traditional UNIX applications that have 
been ported to the Mac environment. 
These include programming languages, 
such as Cobol, Fortran, Ada, and C++. 
The application roster also includes a 
modest number of other packages, in- 
cluding database, graphic design, busi- 
ness graphics, spreadsheet, word pro- 
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REVIEW HIGHLIGHTS 


Macintosh Ilfx with A/UX 
Apple Computer, Inc. 
20525 Mariani Ave. 
Cupertino, CA 95014 
408-996-1010 
800-538-9696 for 
A/UX authorized 
dealers information 


Likeable UNIX variant in A/UX. 
Rapid booting and full access to the 
user-friendly Mac environment. 
About 3,400 native Mac applica- 
tions under MacOS. Multiple GUI 
environments. 


Poor price/performance com- 
pared to RISC workstations. 
Commando utility fails to check for 
valid user input. Does not support 
Mac applications that are not 
“32-bit clean.” 


Version: A/UX 2.0.1 

Price: Macintosh Ilfx with four 
megabytes of RAM and A/UX 2.0 
installed on an internal 80-mega- 
byte SCSI hard drive, $8,069 
(without keyboard, video card, 

or monitor). 

Reviewed system included eight 
megabytes RAM, a 160-megabyte 
internal hard disk, 80-megabyte 
external hard disk with A/UX, a 
portrait monochrome monitor, 
video card, extended keyboard, and 
an EtherTalk board, for a total of 
$14,193. 

A/UX on an external 80-mega- 
byte SCSI, $2,395; on floppies, 
$995; on CD-ROM, $795. A/UX 
comes with four manuals, the 
A/UX Accessory Kit, and online 
manual pages. X Window System 
is $350 extra. Complete A/UX 
manual set is $800. 

Licensing: Per CPU for A/UX. 
Support: Monday through Friday, 
9 a.m. to 9 p.m. (EST), toll 

Sree number, 30 days support 

at no charge, extended support 
available. 

Warranty: J year on everything. 


cessing, and office automation packages. 
If an application has been ported to both 
A/UX and MacOS, the MacOS version 
is less expensive. 

Apple improved its support of A/UX. 
I received good response by calling the 
A/UX toll free number answer service. 
An engineer answered (once I got 
through the electronic secretary), and 
usually answered my questions immedi- 
ately. Some A/UX support is included 
with the purchase of A/UX. Extended 
support includes one year of unlimited 
“hot line” telephone calls for $1,175. 


So What’s the Bottom Line? 


If Apple had a RISC machine, which it is 
rumored to be developing, faster pro- 
cessing power would likely make A/UX 
an attractive environment. As it stands, 
however, the Mac IIfx is not fast enough 
to be competitive with UNIX worksta- 
tions. This means most people who 
need to run resource-intensive software 
will continue to look to IBM, Sun, or HP 
for hardware. 

As for users who primarily run MacOS 
applications, but need UNIX connectivi- 
ty, I find no reason not to opt for a con- 
nectivity package like PacerLink. If you 
want multiple connections and interop- 
erability—with MacOS, A/UX, the X 
Window System, Motif, and DOS-the 
Mac IIfx has merit. It is especially attrac- 
tive to engineers who must work in 
these different environments, but do not 
necessarily need to run them simulta- 
neously. Similarly, in business environ- 
ments that already have UNIX work- 
stations and Macs, the addition of a Mac 
IIfx with A/UX comes in handy for con- 
nectivity, including sneakernet file ex- 
changes. 

One thing is certain about the Mac 
IIfx. It offers the polar extremes of com- 
mercial computing. At one end is Apple, 
the historical leader in the user-friendly 
wars. At the other is UNIX, the perceived 
leader in spreading computer phobia 
among new users. Neither perception is 
necessarily accurate. UNIX, with its own 
array of GUIs and desktop managers, is 
friendlier than perceived. The Mac IIfx 
definitely makes it friendlier still, and 
brings the poles closer together. 


Editor-at-Large Rik Farrow is a software 
engineer and author of a book on UNIX 
system security. He teaches courses on sys- 
tem administration and system security. 


No matter 
What your game 


VAPS wins across the board in dynamic GUI development. 


If you build a system or product 
that requires a human interface, 
VAPS can help you do it better, 
faster and cheaper. 


¥ VAPS puts 
\€=\ a face on your 
application. 


No matter what your 
game, every applica- 
tion from the finan- 
cial sector to 
aerospace; 
network 
control, 


tion, factory 
automation, 
online databases, 

instrumentation and 
trader workstations; will win 
with the revolutionary techno- 
logy of VAPS. 


transporta- 


Electrical power network, only one of the many applications for VAPS. 


VAPS is flexible. 


VAPS lets you explore every 
‘what-if’ with lightning speed. 


VAPS lets end-users do things 
they couldn’t do before. 


VAPS communicates 
ideas with Pictures that 
Work. It animates your specific 
application, helps you explore 
interaction scenarios and build 
the human interface for your 
product. 


VAPS works with you through 
every stage of product or system 
development - from rapid pro- 
totyping to simulation and 
software generation — to win you 
ten fold productivity increases. 


Virtual Prototypes 
has breakthrough 
technology. 


Discover the wonder. 
Call (514) 483-4712 today to 
find out what VAPS can do for 
your game. 


a Virtual Prototypes 


Pictures that Work. 


Virtual Prototypes Inc. 

5252 de Maisonneuve West, Suite 318 
Montreal, Quebec, Canada H4A 385 
Tel.: (514) 483-4712 — Fax: (514) 483-1231 
Offices in Canada and the US. 
Representation around the world. 


VAPS is a registered trademark and Pictures that Work is a trademark pending of Virtual Prototypes, Inc. ©1991 - Virtual Prototypes, Inc. 


CIRCLE NO. 216 ON INQUIRY CARD 


Champagne Performance 
on a beer budget 


Introducing MEGAPORT 8CS — the 
newest addition to EQUINOX’s vintage 
of fine MEGAPORT multi-user boards, 
delivering premium performance at an 
unbeatable price. 

Like the highly acclaimed 12- and 
24-port versions of MEGAPORT, and the 
96-port MEGAPLEX cluster controller, 
this 8-port model offers top speed, low 


cost, and three times the performance 
of competitive products. 

Unlike any competitive product, 
MEGAPORT 8CS provides throughput 
that never degrades as system load 
increases. The 8CS uses the same 
EQUINOX 16 MHz RISC-type processor 
found in other MEGAPORT models. And 
because the processor performs serial 
1/0 in hardware, MEGAPORT 8CS 
delivers continuous data on all ports at 
38.4 kbps full-duplex — while using less 
than 0.5% of the host CPU per port. 
This gives you a faster-running system 
with snappy screen refreshes. 

By requiring only 16 KB of memory 
space, MEGAPORT 8CS fits effortlessly 
into virtually any system. In contrast, 
other boards demand as much as 
128 KB of memory space per board — 
making installation difficult, and some- 
times impossible. 

To further simplify installation, the 8CS 
features our standard MEGAPORT “soft” 
set-up — no dip switches, no straps 


CIRCLE NO. 210 ON INQUIRY CARD 


and no programming of interrupts, I/O 
addresses or DMAchannels. Drivers are 
included at no extra charge for all popu- 
lar versions of System V UNIX and 
XENIX. They provide everything you 
demand from a multi-user board, 
including transparent print, multiple 
sessions, and more. 

Just add a three-year warranty, and 
you have what you've always needed 
in an 8-port multi-user board — 
MEGAPORT quality! 

MEGAPORT. Now you can indulge 
your taste for premium serial I/O per- 
formance, even on a skinny budget! 


EQUINOX 


Equinox Systems, Inc. 

14260 SW. 119 Avenue 

Miami, Florida 33186 
800/328-2729 © 305/255-3500 
FAX 305/253-0003 


A Port Is A Port, 
Of Course 


Of Course 


Hunter Systems bets 
that DOS publishers and 
in-house developers 

will want them to port 
their software to 


UNIX, or buy the tools 


By Art Campbell 


ive-year-old Hunter Sys- 
tems has been honing a 
sophisticated DOS-to- 
UNIX porting proce- 
—_Ed—2- <diure that many pro- 
grammers said couldn’t be done. Last 
year, five venture capitalists had enough 
confidence in the technology to ante up 
$5.5 million to fund expansion of the 
California-based company. 

But the privately held company isn’t 
on many business analysts’ “hot” lists 
and seems to have trouble talking its 
way into the market it has set its sights 
on. In fact, the company recently laid off 
25 percent of its engineering staff be- 
cause contracts weren’t coming in. 

The problem is that Chairman Colin 
Hunter and his employees are betting 
on a trend. Hunter says that if sales of 
UNIX computers grow to replace per- 
sonal computers, customers who have 
used DOS personal productivity tools 
and custom applications for years will 


MICHAEL CARR 


allows DOS applications to run on UNIX systems. 


want to hang on to their DOS programs. 
If the UNIX trend does replace PCs, 
Hunter is convinced that DOS software 
publishers will decide to port their prod- 
ucts to UNIX. Hunter Systems’ people 
say their company provides the fastest, 
cheapest, and easiest way to turn DOS 
code into UNIX applications. If Hunter 
Systems loses its bet, the firm could turn 
out to be another small company with 
technology that no one needs. 


The Argument 


Hunter’s bet-the-company strategy 
has its merits. Ifa company decides to 


use UNIX, DOS users hope the com- 
mercial application they’ve known and 
loved will run on the new system. 
They’ve already invested consider- 
able time in training and learning the 
DOS application, and they know how 
to make it do tricks. Second, there 
may not be a comparable UNIX appli- 
cation. Even if there is, many DOS us- 
er interfaces are better than those of 
comparable UNIX programs, so the 
DOS programs are more productive 
and easier for new hires to learn. Fi- 
nally, a large amount of data has usu- 
ally been generated by the DOS 
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application over the years. This data 
must be converted if the parent appli- 
cation isn’t available, which is why us- 
ers often try to coax their application 
suppliers to grow with them. 

Some DOS software publishers have 
used Hunter Systems to port products 
to UNIX because it makes strategic 
sense to build a secure user base by 
supporting both platforms. For years 


he value 
Hunter adds is the 
ability to run the 
original DOS software 
on UNIX 
SEE, 


to come, however, the DOS giants that 
have recently released UNIX products 
know that the greatest part of their 
revenue will continue to come from 
DOS. 


How Hunter Systems’ 
“Partnerships” Work 


Over the last two years, Hunter Sys- 
tems has signed porting agreements 
with nine DOS software “partners,” cut 
deals with international distributors, 
and released five ported products. 

Ashton-Tate (MultiMate) and Bor- 
land (Quattro and Sprint) are the most 
significant DOS companies involved so 
far, although DataEase (database prod- 
ucts) and XyQuest (XyWrite) are also 
well known in their niches. 

Hunter Systems’ software partners 
seem more like original equipment 
manufacturer suppliers playing to 
Hunter Systems’ role as a value-added 
reseller. The value the company adds 
is the ability to run the original soft- 
ware on UNIX. 

“We try to go to vendors who haven’t 
done a lot of thinking about UNIX and 
say ‘Hey, we have done a lot of thinking 
about UNIX. Here’s a complete pack- 
age. Here are all the answers to your 
questions. Here’s the testing answer, 
here’s the support answer, here’s the 
distribution answer, here’s this, and 
here’s that,”” Hunter says. 

Part of the Hunter Systems porting 
process involves running the original 
publisher’s suite of testing tools on the 
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Hunter Systems 


How Hunter Systems Does a Port 


i ee the Hunter Systems approach to porting is like picking a spe- 

cial from a Chinese restaurant menu. You pick a DOS application from column “A,” 
the Hunter-prepared key file for that application from column “B,” and a Hunter 
XDOS Transformer from column “C.” They're served in one shrink-wrapped pack- 
age that’s ready to install and run. 

The key file for each application is produced by Hunter Systems’ CAPS (Com- 
puter-Aided Porting System) software. It contains code that meshes with the ap- 
plication’s compiled code, picks up the DOS application’s calls to the computer 
and operating system, and changes them into generic UNIX calls. In effect, the 
original code and the key file are merged and recompiled to produce UNIX exe- 
cutables. The key file doesn’t change the original code, but modifies the effect 
the program has on the operating system and computer just as a hand-written 
port would, so that the DOS application’s program hooks connect with UNIX 
equivalents. 

The XDOS transformer contains code that drives a specific UNIX machine. 
It receives UNIX calls from the application-key file combination and finds the 
appropriate resource on the UNIX machine. Hunter Systems currently provides 
transformers for a half dozen families of UNIX machines: Motorola 680X0 
processors, Intel 386 and 486s, MIPS, SPARC originals and clones, and 
IBM RS/6000s. 

Hunter Systems’ modular design means that several applications can be in- 
stalled on a single machine using one XDOS Transformer. The same application 
can also run on several different machines, provided each has the correct trans- 
former loaded. 

Because the DOS and UNIX operating systems are so radically different, the 
Hunter Systems process dramatically changes the internal workings of the appli- 
cations. Nothing is done to the user interface, so the software retains the look and 
feel of the application running on a PC. This is critical according to Hunter. 

The transition from the DOS single-user, single-tasking design to the UNIX mul- 
tiuser, multitasking environment can be especially tricky. A Hunter Systems port 
runs a networked version of the DOS application through its CAPS programs. The 
Novell or Microsoft network record-locking calls are mapped to UNIX record-lock- 
ing calls. 

“You can fire up on multiple terminals or multiple workstations and have record- 
locking work,” Hunter says. “The users won't accidently stumble into the same da- 
tabase. The fact is that the database is requesting multiuser resources over here 
in the PC world and we’re just mapping those requests onto UNIX multiuser record- 
locking requests.” 

“In general, our attitude is that UNIX has a much richer set of features and re- 
sources than provided by DOS. Multiuser resources of an elaborate sort, multitask- 
ing in general, better memory management, all kinds of things,” Hunter states. 
“What we try to do is move applications so that they have the same user interface, 
but take advantage of these better resources.” —A.C. 


ported product to ensure that the UNIX 
version operates just as the DOS ver- 
sion does. Hunter Systems also pro- 
vides phone support for the software’s 
UNIX users. 


The Chore of Porting 


It takes many months or years to doa 
native UNIX port by hand and picking 
a UNIX target platform can be messy 
because there are so many combina- 
tions of machines and operating sys- 
tems. While developing a secondary 
market in UNIX seems attractive, 
many DOS software publishers decide 
that they’d rather spend their develop- 
ers’ time improving their main product 
or porting to OS/2 or Windows than 


porting to UNIX. 

And this is where Hunter Systems 
says it fits in. The company claims its 
computer-aided software engineering 
tools speed up the porting process 
by 10 or 20 times. If the port can be ac- 
complished quickly and relatively easi- 
ly, the DOS publisher avoids having to 
explain why customers should buy the 
latest revision of DOS software now 
and use the old stuff on their UNIX ma- 
chines for a couple of years while hand 
porting takes place. 

With Hunter Systems, the program 
is rewritten to accommodate the new 
operating system’s idiosyncrasies. 
Even if a program is written in a high- 
level language like C, moving it from 


Staying Cool 

For smooth integration of DOS and UNIX, 
ICE.TEN is still the industry standard. It 
provides memory resident Wyse 60 or SCO 
Color Console ANSI emulation (deja vu), 
easy file transfer (ucopy), and a DOS 
command shell (dshell) for UNIX or Xenix. 


Introducing Host Print™ 

Now with Host Print, ICE.TEN.PLUS allows 
a DOS application to print transparently to 
any UNIX or Xenix printer. 


Perfect with Word 

Perfect with WordPerfect 

With either version you'll get clean perform- 
ance software, fine-tuned for the best UNIX 
and Xenix applications. Mature software 
that works perfectly the first time. 


A Nice Price 

ICE.TEN is $295 per 386 UNIX (or Xenix) 
host, including both DOS and UNIX software 
for the UNIX host and up to eight DOS 
machines. 


ICE.TEN.PLUS is $395 per 386 UNIX (or 
Xenix) host. It allows an unlimited number of 
DOS PC’s. It has features of the standard 
version, plus Host Print, VT220 emulation, 
and speeds up to 115K baud. 


Wired for ethernet? ICE.TCP is DOS TCP/IP 
with ICE.TEN emulation. 


For more hard, cool facts, just give us a call. 


James River Group Inc 
125 N First St Minneapolis MN 55401 USA 
612-339-2521 


James River Group 


Hunter Systems 


Where the Money Comes From 


i. many companies growing out of the start-up phase, Hunter Systems has 


_ yet to post a profit. Colin Hunter says the company generated less than $10 million 
in revenues during 1990. Still, the company has generated enough cash to move 
through several years of product development and begin shipping software. 

The oldest money came from Hunter's pocket, but his vision was so promising 
that several Japanese companies cut Original Equipment Manufacturer deals early 
on. Since 1986, Sony, Hitachi, NEC, Omron, and several other Japanese compa- 
nies have paid advances against royalties, or provided other financial support, that 
kept development on track. In 1990, five venture capital firms anteed up $5.5 million 
to fund expansion, particularly the establishment of a marketing and sales apparatus. 

Hunter Systems shipped its first software last year. “We have two ways to make 

money on these products,” Hunter says. “We have our installation tool, the trans- 

former, which provides the DOS-like environment, if you will, sort of the analog of 

a DOS emulator. And we get royalties on the sale of those. But that's only a very 

small fraction of the money we make. The bulk of the money we make comes from 

selling the XDOS portable applications, the portable DataEase application, or the 
portable MultiMate, or whatever.” 

Hunter Systems also sells its CAPS (Compter-Aided Porting System) tools to 

companies that want to produce their own ports. It offers in-depth training to client 

companies’ engineers, because Hunter Systems’ CASE porting tools don’t make 

_ decisions on their own-they just speed up the porting process an engineer decides 

to implement. : 

One wrinkle is that not anyone who wants to do a port can plunk down cash for 
CAPS. Hunter Systems will only provide its tools to companies it considers “tech- 
nically qualified,” according to Ray Folk, Hunter Systems’ president and CEO. 

Qualifying companies should minimize the time Hunter Systems spends support- 
ing its complex porting tools, which are not the company’s main product, Folk says. 
_ Hunter Systems announced last fall that it would provide porting services to all 
comers, not just DOS publishers. This assistance, provided to corporate develop- 
ers and coders of proprietary in-house DOS programs, could become another prof- 

it center according to Folk. 

“| believe people who will be interested in this initially are people at large com- 
panies who develop in-house applications,” Folk says. “Most of the strategic value 
of this will be for us to find some large companies that are in transition, where they're 


growing their computer capability and are moving from DOS to UNIX.".  —A.C. 


one operating system to another isn’t 
something anyone does casually. 


Can an Outsider be Trusted? 


The comprehensiveness of the turnkey 
porting approach may actually work 
against Hunter Systems. Publishers 
who have hand ported their products to 
UNIX and industry analysts both say 
that no publisher wants to lose control 
of their code or to depend on a third 
party to guarantee its integrity—which is 
what happens during a Hunter Systems 
port, they say. 

Hunter Systems’ largest problem is 
reluctance, according to Rikki Kirzner, 
senior industry analyst at DataQuest. 
“A lot of companies are not willing to 
give up any control of their code to any 
third party. They’re not willing to allow 
any part of their code to be subjected to 
that intermediate stage.” 

“Most of the DOS companies that 
want to move to the UNIX world want 
to do it with a clean port rather than a 
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conversion, and that’s creating a barrier 
for Hunter,” Kirzner says. “Most ven- 
dors who have looked at this Hunter 
approach feel that if they’re going to be 
moving to the UNIX system, they’ll 
want to support the customer whole- 
heartedly. To do that, they’re going to 
have to know what the code is and 
what's really happening with it. If they’re 
going to be doing the support, they 
want the code base to be native, with- 
out any intermediate steps. There’s al- 
ways that doubt there: did that 
intermediate step introduce the bug, 
or did it always exist? That’s the big- 
gest fear.” 

Hunter Systems insists that the con- 
version process doesn’t add anything to 
the original code, but it doesn’t take 
away any bugs, either. DOS software 
ported with Hunter System tools comes 
across just as it is, warts and all. 

Faithful adherence to the original 
design can set Hunter Systems up asa 
scapegoat if anything goes wrong 


with the software. As many business- 
es have found out, it’s often the spe- 
cialist or the consultant who gets 
blamed when a project or a program 
runs into problems. 

Meanwhile, some companies report 
success with the product. Chuck 
Schneider bought a Hunter DataEase 
port for his AT&T 386-based depart- 
ment server when the department up- 
graded from DOS to UNIX. Schneider 
is AT&T's field support supervisor for 
microwave and digital technologies on 


OS software 
ported by 
Hunter Systems 
comes across just as it 
is, warts and all 
Pee: 


the East Coast. His department has 
more than 106 users running Hunter- 
ported DataEase or DOS versions that 
feed the department server. 

“It does what they say it does,” 
Schneider reports. “We've had no prob- 
lems at all. We didn’t have to go out and 
reinvent the wheel. We have quite a few 
applications on DataEase, probably 
about 50,000 records a year.” 

Other users—a Midwest specialty 
coatings company, a firm that incorpo- 
rates a Hunter Systems port as part of 
its own legal software, and a major daily 
newspaper-all report being satisfied 
with the product. 

Some fears of losing control may dis- 
solve now that Hunter Systems has 
agreed to license its porting tools to 
software publishers it considers tech- 
nically qualified. It’s hard to imagine a 
DOS publisher not trusting ported 
code if its own programmers produce 
the port. 

Another factor that may be an obsta- 
cle, or may turn out to be a big plus, is 
how and how soon Hunter Systems 
achieves a commercial port of a Mi- 
crosoft Windows application into a 
UNIX windowing environment. “We 
convert the entire program along 
with enough of the Microsoft Win- 
dows library to display the look and 
feel the user is used to,” Hunter says. 
“That means that on the target system, 


Hunter Systems 


it has the same look and feel inside the 
basic window that it does on the DOS 
side. But outside, the frame around it is 
determined by the GUI [graphical user 
interface] on the target system.” 


The Roads from DOS to UNIX 


Hunter Systems is operating without 
direct competition right now. No oth- 
er companies produce CASE porting 
tools, although several are rumored 
to be working on them. Indirect com- 
petition does exist however, because 
there are other ways to run DOS pro- 
grams under UNIX. A quick fix is to 
use DOS or PC emulation software on 


or now, 
Hunter Systems 
is operating without 
direct competition 
Cae 


a UNIX computer. And there’s always 
traditional hand porting. 

“To have versions of popular DOS 
personal productivity software avail- 
able [for UNIX] on a timely basis is 
now actually possible,” emphasizes 
Hunter. “I think it’s going to have a rev- 
olutionary impact on the whole UNIX 
marketplace. It has been the lack of 
this kind of application software that 
has been one of the major barriers to 
UNIX being able to break out of the en- 
gineering world and break into corpo- 
rate America.” 

So far, Hunter Systems has proven 
that its technology works. It has done so 
by performing major DOS-to-UNIX 
ports itself and by convincing others to 
buy its CASE tools. But that has nothing 
to do with whether the company will 
continue to get contracts. As long as 
vendors and users see the need to port 
their DOS applications to UNIX, Hunter 
Systems will get business. The larger 
question, however, is whether the UNIX 
desktop market will grow to become 
profitable enough to support such a 
porting process. 


Art Campbell is a journalist and author 
who works for a Massachusetts software 
company. 
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*C-ISAM is a trademark of Informix Software. 
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@ 'W’ is a windowing library for 'C’ 
@ 'W’ gives you prioritized windows 
@ 'W’ offers complete control of 


@ 'W’ drives the DOS Memory map 
@ 'W’ has line graphics and bells 
@ 'W’ has soft keys 

@ 'W’ offers ‘hot key’ control 

@ 'W’ prints screens even in UNIX* 
@ Describing terminals is much easier 


@ It's easy to port from curses to 'W’ 
@ $295 (U.S.), you get SOURCE for 


C-ISAM* Compatible 


UPCOMPATIBLE 
WITH C-ISAM* 


@ Both use compatible function calls 
@ Both use compatible datafiles 
© Both work the same files at run-time 
WE ADDED: 

e Extended types and natural ints 

® Strings 

@ Improved file integrity checker 
D-ISAM: 

e A complete (B + tree) filing system 

® Manages multiple keys 

@ Uses read only record locking 
PRICE INCLUDING SOURCE: 
© $595 (U.S.) for UNIX* & DOS 
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MAKES CURSES 
obsolete! 


any terminal 
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DESIGNS 
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V3A 4P5 CANADA 


Toll-Free 1-800-663-8547 
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What makes a 
smart board 
smarter? 
SIMMple Flexibility ! 


Need to operate multiple serial devices 
with different line interfaces? 
You need Intellicon Flex8 boards 
using new SIMM technology. 
Adding new equipment? 
SIMMply field upgrade your 
board to match the new devices. 
Port down and interface the 
problem? Switch the SIMM, not the board. 
That’s what we mean by S/MMple 
Flexibility ... and much more: 


© high speed communications 
(up to 38.4K baud on all ports) 

© eight asynchronous serial ports 

© intelligent communications processor 

© multiple boards can accommodate large applications 

© support for most operating systems & custom applications 

© transparent print (concurrent operation of printers 
attached to terminals while terminal in use) 


with 'W’ than termcap 


UNIX* & DOS 


Intellicon Flex8 boards from Connect Tech mean expansion without pain 
in multi-user, multi-tasking computer environments. What could be SIMMpler? 


20-340 Woodlawn Road West 
Guelph, Ontario, Canada NIH 7K6 
(519) 836-1291 

Fax (519) 836-4878 


Connect Tech Inc. 
‘Meeting your objectives 
Names capitalized above are trademarks or 


t .. by design.’ 
registered trademarks of a variety of companies. 
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system? How many sales 
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Its not a terminal, and not a PC. Low-cost monitors and 
keyboards are all you need. 


USER STATIONS 
STARTING AT $399 


for all your multiuser users. 


ey 


OUTWORKS ALL 
OTHER STATIONS. 


With faster screen 


refresh—graphics or text. 


Instant switching 
between up to 12 differ- 
ent multiscreens for 
simultaneously running 
multiuser and PC appli- 
cations. 

Running any popular 
PC program. 

And giving every 
user all the capabilities 
of the console user. 

Now no one has to 
choose between the 
advantages of personal 
computers and those of 


your multiuser system. You 
can give them both—at the 
far lower cost per user of 
your solution. 

UnTerminal stations 
enhance the power 
and attractiveness 
of any 386- or 486- 
based multiuser 
system. 

It doesn’t matter 
whether your 
~ turnkey solution 

runs under 

UNIX? XENIX® or 
Multiuser DOS. 

Each of up to 32 Un- 
Terminal users can take 


, advantage of the virtual PCs 


designed into 386 and 486 
architecture, any time they 
/ want to. 

TIME FOR 
THE CLOSE, NOW... 
Just give each user an 


_ inexpensive PC monitor 


_and keyboard. Connect it 
to the UnTerminal EGNA™ 


: or VNA Plus™ adapter. If the | 


It's not a terminal, and not a PC. Itcosts less—yet 
does more—than either. ss 


The UnTerminal 


MULTIUSER SYSTEMS WITHOUT TERMINALS. 


Switch back and forth instantly 
between up to 12 different multi- 
user and PC multiscreens. 


customer already has an XT 
or AT, use our UnTerminal. 
Connect Card to connect 
that too. And you're ready. 
To connect with your 
next prospect. 
For more information or 
a complete demonstration, 
give us a call today Vis 7| 
at Advance 
Micro Research. advance 
408-456-9400. research 


Advance Micro Research, Inc., 2045 Corporate Court, San Jose, CA 95131. Phone: 408-456-9400. Fax: 408-456-9430. 


UnTerminal, EGNA and VNA Plus are trademarks of Advance Micro Research, Inc. UNIX is a registered trademark of AT&T. 386 and 486 are trademarks of Intel Corp. XENX is a ret 
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gistered trademark of Microsoft Corp. 


Ensuring Your Software 
Travels Well Today is Critical 
to Keep it Working Tomorrow 
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jump to the next version of your operating system with- 

out minor tweaking or major rewrites? What about the 
commercial software you buy? Will those programs survive 
the shift so you won’t have to buy new versions? 

The name of this game is portability. Once, moving software 
from one system to another was a nebulous goal. Today it’s a 
way of life—-and one that demands every new piece of software 
or source code you write meets the standards that ensure port- 
ability. If you’re a system administrator, you need guarantees 
that the operating systems and applications you purchase will 


C an the UNIX applications you write today make the 


match those standards, too. 

Some of those tools and guarantees are already available. 
But for others, you may still have to depend on the three Ps so 
you're not stranded when porting time comes: Promises, Plan- 
ning, and Preparation. 

For most computer systems of today, the big investment is 
in applications software—which is especially true for UNIX sys- 
tems. Replacing UNIX-based hardware is at worst, a necessary 
evil-and, at best, with the ever-declining costs of such prod- 
ucts, could mean upgrading to a more powerful machine that 
actually costs less than your original system. 


y 
2 
a 
g 
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pplications are another matter. You can’t afford to have 
A all of your software break each time you move it to a 
new vendor’s hardware-or simply upgrade to a new re- 
lease of your operating system. If you wrote an application 
yourself, broken software means combing through the code to 
look for the problem—an expensive, time-consuming process. 
If the application came from a third-party software vendor, it 
means waiting for the vendor to release a new version—a wait 
that can be even more expensive. 
Bill Bonin, who recently left X/Open to become Hewlett- 
Packard’s director of open systems account development, 
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PORTABILITY 
VERIFICATION 


ill the software | want run on my machine? Figuring it out 
COFF, should be a simple matter, but it's not-and the question is 
Please acritical one for “shrink-wrapped” applications to be- 
come widely available for UNIX. 


The two front-runners in the race for shrink-wrapping are systems based on the Intel 386 
and Sun’s SPARC, and it's SPARC that has the advantage, because Sun's SPARC-based work- 
stations—and their clones from Solborne, Solarix, and Toshiba—all run SunOS, Sun's version 
of UNIX. As a result, SPARC software is (at least theoretically) “binary portable” between ma- 
chines. (In practice, the portability isn’t perfect, but it comes close.) 

In contrast, 386-based UNIX systems come from several different operating system vendors 
that haven't shared that consistency for binary file formats. Most 386 UNIXes use AT&T's COFF 
(Common Object File Format). But The Santa Cruz Operation’s Xenix uses a modification of an 
Intel file format called OMF (Object Module Format). In addition, Xenix uses some system calls 
that aren't compatible with other 386 UNIXes. 

Fortunately, a solution is in sight. Charley Watkins, SCO’s UNIX product manager, says that 
in 1988, Intel and AT&T established a Binary Compatibility Specification (BCS) for 386 UNIX 
that guaranteed other vendors could have the ability to read Xenx’s OMF binary files—although 
it didn't solve the XENix system-call incompatibilities. However, Watkins says, a new version of 
the Intel BCS, announced in August and dubbed Edition 2, will bridge those differences too. 
As a result, a new generation of 386 UNIXes based on System V Release 4 will be able to run 
both COFF-format and OMF-format applications. 

Unfortunately, Watkins says, that's not the end of the story. Release 4 also introduces a new 
object format called Extensible Linking Format, which provides dynamic linking capability for 
software. Meanwhile, the Open Software Foundation has introduced its own extended format, 
called XCOFF, and IBM has introduced yet another format for its 386 version of AIX. “It seems 
like if you turn your back on the standard for five minutes you get a new format,” laments Watkins. 
Still, he says, at least there's a common denominator now. Watkins believes that most developers, 

: wanting to aim for the largest available base of 386 UNIX systems, will use the widespread 


Portability Verification 

The software tools for making sure your 
code matches the standards are called 
portability verifiers. You use a portability 
verifier much like a compiler by simply 
running the source code through it. In- 
stead of producing runable code, the ver- 
ifier checks the program’s syntax and 
function calls to make sure everything 
matches the standards. 

AT&T's UNIX System Laboratories 
(formerly the UNIX Software Operation) 
sells its Application Source Verifier. It 
checks C-language source code against 
UNIX System V Interface Definition 
(SVID) specifications. Other vendors, 
such as Mindcraft, offer verifiers that test 
code against international standards 
(Mindcraft’s C Portability Verifier, for ex- 
ample, checks against standards such as 
ANSI C, IEEE’s Posix and X/Open’s 
XPG3). 

These tools aren’t just designed to 
keep programmers from making acci- 
dental mistakes. “When you have cre- 
ative people, they have a tendency to 
use the most expedient features on the 
system,” says Mindcraft President 
Bruce Weiner. The most expedient fea- 
tures don’t always match the standards, 
however. In addition, Weiner says many 
system manuals convey what he calls 
“misinformation”; the manuals suggest 
ways of accomplishing certain tasks that 
will work perfectly on that system but 
won't be portable to others. A portability 
verifier won't be fooled. 

Weiner says his company’s product 
can be extended to handle additional 


COFF format. 


points out that portability isn’t a checkoff item in which some- 
thing is either portable or non-portable. “Portability is a con- 
tinuum,” he says. “The endpoints are ‘No way can you port it 
for any amount of money anyone could afford,’ and ‘It’s com- 
pletely portable at a binary level.” Almost all real-world soft- 
ware porting falls between those two extremes and Bonin 
believes the critical factor is the use of standards, which “dras- 
tically cuts down how hard it is to do.” 

Some standards are, well, standard. High-level languages 
such as C, Fortran, and even Cobol, are widely used because 
they make programming more efficient. But, they also radically 
improve the portability of a program-especially if the language 
adheres closely to widely recognized standards. Standardized 
function libraries, and standard interfaces such as SQL and X 
Windows, can make porting still easier. 

Sticking to standards carries the bonus of interoperability— 
systems can share data in networking and communications. 

The ultimate goal of standardized programming languages 
and libraries is the “simple recompile.” That’s the dream—one 
pass through a compiler, and your application is running happily 
in its new home. The reality is usually not so simple, but it’s still 
far better than the nightmare of picking up the pieces of your 
broken software. 
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eeery standards or specialized libraries, but he 

warns that, like all current verification 

tools, it has its limits. “We’re not check- 

ing behavior, just implementation style. 

We're not trying to prove the program correct,” he warns. Still, 

a verifier can assure that source code will compile on this 
year’s operating system—and next year’s, too. 


Brand X Software 


There’s more to solving the portability problem than testing 
source code of C programs, though. For example, to be sure 
applications (your own or third-party software) can make the 
hop to a different release of UNIX, you need to know what stan- 
dards both the applications and the operating system adhere 
to. That’s the province of X/Open, with its XPG3 (X/Open 
Portability Guide Issue 3) specifications. 

Testing an operating system for standards compliance isn’t 
quite the same as testing an application. With source code, you 
want to ensure that the program only uses the functions within 
the standard library and uses them correctly. For an operating 
system, you test whether it offers at least the functions in the li- 
brary—and implements them correctly. X/Open’s specifications 
are a collection of standards ranging from AT&T's SVID to lan- 
guage standards for C, Fortran, Pascal, Cobol, and Ada, to special- 
ized functions such as SQL, ISAM, and window management. 

To test whether an operating system supports all of these 
functions correctly according to the portability guide, X/Open 
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With Intelligent Query (IQ), the # 1 UNIX report writer 


IQ—Not Just ‘“‘Another Report Writer” 
IQ is a sophisticated decision support tool—built 
from the ground up to be easy enough for end users 
and powerful enough for DP professionals. 


I1Q—The Report Writer for Everyone 
When you put IQ to work on your UNIX applications— 
everyone becomes more productive. 


End users can create their own custom reports 
and graphs by easily retrieving, sorting, calculating 
and formatting information. Additionally, users can 
extract host-based information and reformat it for 
use with popular PC programs like Lotus 1-2-3 and 
others. 


Technical managers and developers can create 
production reports in a fraction of the time normally 
required. You will spend less time supporting 
users or creating ad hoc reports, and more 
time on urgent development issues. 


‘Ease of Use’’—A Lot of Software Companies 
Talk About It. . .1Q Defines It With: 

>» Awindows-like menu style 
Visual Screen Painter 
English 4GL 
Predefined dictionary to shield users from 
technical aspects of database management 


Vo es 


1Q— Optimized for Efficiency 

IQ integrates with your existing applications. . . 

taking advantage of existing design strengths. |Q 

utilizes incremental selection, native key linkage, 

index retrieval and numerous other techniques to 

maximize efficiency and performance. 

IQ supports: 

> Over 50 different database systems, file handlers, 
and ISAM techniques 

> Over 30 different hardware vendor platforms 
(call for complete listing) 


IQ—Puts You in Smart Company 
IQ is the #1 choice for thousands of UNIX users 
who put IQ to work every day—turning data into 
information. 


IQ is the #1 choice for software companies. 
Today over 550 database companies, compiler 
manufacturers, and vertical software companies 
remarket IQ under their own trade names. 


See for Yourself 
Why IQ is the #1 UNIX Report Writer. Call 
today for information on how to obtain a 
“live” (not a demo) evaluation copy. 


Programmed Intelligence Corporation 


USA: 3295 River Exchange Drive * Suite550 © Norcross, Georgia 30092 
UK: Worthy Park House * Abbots Worthy * Winchester S021 1AN * Phone (0962) 885900 


Act now! Call today: 1-800-458-0386 * In Georgia (404) 446-8880 * FAX (404) 448-4088 
The products mentioned above are trademarks of their respective companies. 
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uses a suite of 5,500 tests. If a vendor’s 
hardware/software combination passes 
X/Open’s tests, the vendor can display 
the X/Open brand in manuals and pro- 
motional literature—-a sort of portability 
“seal of approval.” 

There are two levels of XPG3 certifi- 
cation. Matching the standards for basic 
UNIX system features (including the C 
language) makes a system eligible for 
the X/Open “Base” brand. Meeting a 
more extensive set of specifications 
qualifies a system for the X/Open “Plus” 
brand. Products from Groupe Bull and 
Siemens have earned the “Plus” desig- 
nation, while AT&T, Digital Equipment 
Corp., IBM, HP, NCR, NEC, Olivetti, ICL, 
Sequent, and Unisys have made the grade 
for the “Base” brand. Sun has met X/Open 
standards for some of its components. 

Some of the XPG3 standards are more 
solid than others. The test for Cobol is 
the one used by the U.S. government’s 
General Services Administration, while 
for SQL conformance X/Open relies on 
vendors to certify that they meet the 
standard. But all of the standards are 
available, so you can check whether your 
applications match them, too. (At one 
time, X/Open was considering a pro- 
posal to certify X/Open-branded applica- 
tions as well as operating systems, but 
that proposal has been dropped.) 


PORTABILITY 


VERIFICATION 
Why tandards just can't do it all. Even if the code meets official 
kr or de facto standards, there's only one real test of whether 
Everything it's right: whether it's portable and interoperable in the real 


world. That's a particular problem in areas like networking, 
where applications must work, not only with their home operating system, but with any other 
operating system that might be connected on a heterogeneous network. Potentially that could 
mean almost any operating system at all. 

Getting everything to work together, even with standards, is becoming a major problem 
for developers using OSI (Open System Interconnection), the next-generation networking 
system that will eventually replace TCP/IP as the standard for interconnecting UNIX (and 
many non-UNIX) systems. Bruce Weiner of Mindcraft says that on a recent trip to Europe, a 
major topic of discussion was the problem of OSI certification testing. “You can have two 
OSl-certified systems that meet the standards, but they can’t communicate,” says Weiner. 
“When you get down to it, that's what matters.” 

In the United States, this problem has been solved with a straightforward, but effective, kludge 
called the Connectathon. Originally sponsored by Sun (co-sponsors now include Network Gen- 
eral and Cabletron), it works very simply: Once a year, dozens of different manufacturers bring their 
hardware and software to Connectathon, link them all in a network, and make sure they work to- 
gether. Sun held the first Connectathon five years ago to promote its network file system, but it has 
since been expanded to include X Windows and other network-critical technologies. 

The Connectathon’s brute-force approach to finding incompatibilities may not be elegant, 
but it works. Last year 72 vendors took part, including such Sun archrivals as the Open Software 
Foundation, and even more were expected for the 1991 Connectathon held this past March. 


The Role of SVID and Posix 


For many years AT&T was the sole arbi- 

ter of what real UNIX was. The definitive specification for Sys- 
tem V UNIX is still SVID, but the company doesn’t test 
implementations of System V, or certify that operating systems 
match SVID. However, USL does offer some verification tools 
commercially. The System V Verification Suite (SVVS) tests an 
operating system for System V conformance. Packaged with re- 
lease 4 of SVVS is the Posix Conforming Test Suite (PCTS) from 
the National Institute of Standards and Technology (NIST); 
PCTS tests conformance with Posix, the international standards 
community’s specification for UNIX-like open systems. 

AT&T has also pushed hard for binary compatibility among 
different vendors that use the same CPU. A Binary Compatibil- 
ity Specification (BCS) requires software to meet not only lan- 
guage source-code standards, but also match standard object- 
code file formats—a crucial requirement to make off-the-shelf, 
“shrink- wrapped” software a reality. Probably the greatest suc- 
cess has been with the BCS for UNIX systems that use the Intel 
386 and 486 CPUs in which competing object-code formats 
have been brought together to form a single software base. 

Posix standards are a bit trickier than AT&T's System V. For 
one thing, Posix is a moving target. Some parts (such as the 
shell) are still in the international standards pipeline. For an- 
other, Posix standards aren’t limited to UNIX. 

Along with being an international standard, Posix is a FIPS- 
a U.S. government Federal Information Processing Standard. 
Systems that conform to it will be more likely to qualify for U.S. 
government purchase. The NIST develops testing methods for 
verifying conformance to Posix and other federal standards, 
but NIST isn’t a testing lab. It leaves much of the actual proving 
work to other organizations and agencies, such as the General 
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Services Administration. NIST’s PCTS is available to users 
from USL. Other vendors have their own versions based on the 
NIST specifications. 


Tools and Black Arts 


How do you know that an operating system conforms to SVID? 
That a C compiler actually accepts ANSI C-and produces Posix- 
conformant output? That a commercial application will run on 
your current and future UNIX systems? That what you buy is 
what the vendor says you’ve bought? 

For operating systems, you can use a commercial test suite 
like AT&T’s SVVS or trust X/Open’s much more extensive 
tests under its branding program. 

In the case of source code for software you develop in-house, 
there’s only one way to do it: get a portability verification tool 
and test the source. Though it may mean a few extra passes 
through your software testing cycle, it could mean the differ- 
ence between fixing an application before it’s online and trying 
to change it on the fly when you’ve moved to a new operating 
system version or a different machine. 

The same tools can also be used with commercial applica- 
tions that come with source code. If the commercial source 
doesn’t meet standards today, someone will have to fix it before 
you're sure it will work tomorrow. For applications that don’t 
come with source code, conformance testing is still something 
of a black art-you must rely on vendors’ assurances that stan- 
dards have been met. 

Between tools, test suites, and branding programs, you have 
a fighting chance of making sure that on moving day, your appli- 
cations will move with you. 
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The benefits of distributed processing are 
realized by companies managing hundreds or 
thousands of computers. Data is distributed to 
and collected from point-of-sale terminals, field 
sales laptops, and back office systems. 
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end management from an IBM host to a variety 
of remote systems. 

¢ The MLINK Advanced Communications 
Manager™ provides site database management, 
scheduling, data transfer, and session reporting. 

¢ The MLINK APPC Communications 
System™ connects the Advanced Communications 
Manager to an IBM host using SNA LU 6.2. 

¢ The MLINK Data Communications 
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DOS, UNIX, OS/2, Macintosh, THEOS, and 
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CMI's products are used by some of America's 
largest corporations for point-of-sale polling, EDI 
communications, sales force automation, and many 
other applications. 


Our data communications experts are ready to 
help you with systems analysis, network design, 
and technical specifications. Call us for more infor- 
mation about the MLINK Connectivity Solution. 


(603) 448-5193 
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ONYOUR ¥ 


OWN? 


Self-employed 

system administrators, 
software applications 
writers, and trainers 
advise you on the 
perils and rewards 


re you becoming some kind 
of expert about UNIX? Here’s 
how you can tell: People 
m@ come to you for advice. In 
your aes time friends and relatives ask 
for your help. You may have done a few 
technical consulting jobs on the side. 


MILLICENT HARVEY 


Meanwhile, work has been less than satisfying due to the limitations of being an em- Being your own boss isn’t always fun or 
ployee. You’re not getting paid what you deserve or, due to the recent recession, simple according to ILE.C.C.’s John Levine: 
you're afraid of being laid off. Is now the time to become self-employed as a software “Your boss makes totally unreasonable 
development contractor, contract system administrator, or trainer? demands and you can’t threaten to quit.” 


While there’s no formula to determine the exact right time to go independent, 
you've probably fantasized about being your own boss. Running a successful business 
requires a new set of skills, however, as it’s not enough to be good at what you do. 
We've interviewed a variety of technical consultants who have sage advice and insight 
on whether to take the plunge. 
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Effects of Today’s Business Climate 

There’s a lot of discussion these days about the economic re- 
cession, the slowdown in high-tech industry in general, and the 
computer business layoffs in particular. For a self-employed 
consultant, this could be the time to make money. 

Consultants can get more work in hard times. While they are 
the first to go when a budget is cut, they are often brought in 
for a particular project that can’t be done with the current staff. 
It’s easier for a manager to bring someone in for a develop- 
ment phase than to 
justify funding a 
new permanent po- 
sition. “Some com- 
panies seem to 
prefer disposable 
labor to full-time, 
full-benefited em- 
ployees,” says 
Chuck Ocheret, 
principal of consult- 
ing firm Gigadactyl 
Inc. On the other 
hand, “I know of 
several people who 
have been without 
consulting jobs for 
more than six 
months.” 

Some software 
development con- 
sultants say they 
have not been af- 
fected by the slow- 
down. “The stuff I 
do,” says X Win- 
dows consultant 
John R. Levine of 
1.E.C.C., “is exotic 
enough that a gen- 
eral slowdown 
doesn’t seem to af- 
fect it.” 

Jody Winston, a 
consultant with xprt 
Consulting, has 
seen no slowdown. 
“Most of my work is in the oilfield industry. As long as the price 
of oil is stable, work is available.” 

In some circumstances, businesses can save money by using 
acontractor. Ifa company only needs a few hours a week ofa sys- 
tem administrator’s time for software installation and upgrades, 
or opening new user accounts, it can choose to pay a good hourly 
rate to a selfemployed system administrator. One Silicon Valley 
area contractor charges $50 to $60 an hour, including travel time, 
which is less expensive to the business than employing a full- 
time worker whose costs would include salary and benefits. 

An organization that needs to bring several employees up to 
speed-in programming for X Windows, for example—will proba- 
bly find it cheaper to spend $1,000 to $1,500 a day for a trainer 
who gives a class on the premises, than to pay tuition and travel 
expenses to send employees to a class offered off-site. If a specific 
piece of documentation needs to be written, it may be cheaper to 
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The economic recession and industry slowdown can mean good news for 
independent consultants. “Some companies seem to prefer disposable labor to full-time, 
full-benefited employees,” says Chuck Ocheret, principal of Gigadactyl Inc. 


pay $25 to $50 an hour (or an agreed-upon flat price for the doc- 
ument) than to employ someone year-round for that purpose. All 
these arguments become more emphatic in hard times. 


Do You Have What it Takes? 


Now that you know work exists, you can move to the next de- 
cision: whether you meet the criteria to be self-employed as a 
technical expert. 

Sometimes it’s easier to define who would be better off as 
an employee. Who 
shouldn’t go into 
the consulting busi- 
ness? “Anyone who 
doesn’t really know 
their field,” says 
David Zuhn, a full- 
time student and 
part-time X Win- 
dows software de- 
velopment consult- 
ant. “I probably 
shouldn’t have tak- 
en my first job, but 
I did, and I man- 
aged to survive it. I 
would not want to 
do that sort of seri- 
ous cramming 
again.” 

“People who ab- 
solutely need a reg- 
ular paycheck ev- 
ery month,” should 
avoid the field, ac- 
cording to I.E.C.C.’s 
Levine, as well as 
“people who aren’t 
prepared to work 
an occasional 14- 
hour day, and aren’t 
good at being cre- 
ative and flexible.” 

“An exceptional 
amount of patience 
is required for just 
about all aspects of 
the job,” says Keith Edwards of the Software Research Center 
at Georgia Tech. “It can often take quite awhile to locate poten- 
tial clients. Negotiating the deal usually takes some time. And 
then there’s the actual work.” 

Gigadactyl’s Ocheret adds, “You need a tremendous amount 
of outward confidence if you are in constant contact with clients. 
Otherwise, you will make them and yourself very nervous.” 
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Finding Customers 


Work does exist for the qualified consultant. Now on to the 
next challenge: how do you find customers, especially the cru- 
cial first customer? Most consultants interviewed find their 
customers via word of mouth. Many found their first contracts 
through a friend at the client company. 

“One excellent way to find new clients is to attend local user 
group meetings. Contact the president of your local UNIX/X/ 
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whatever user group and offer to do a 
talk on some particular subject. They'll 
probably be ecstatic to hear from you,” 
says Edwards. “Bring lots of cards and 
hand them out after the meeting.” 

Mark G. Sobell, president of Sobell 
Associates, Inc., has been in the busi- 
ness for about seven years. “I started by 
writing a book on UNIX and that was a 
really good calling card. If I’m going to 
do work for somebody in UNIX, and I 
bring along a book I wrote, it’s a really 
good credential.” Some of his clients 
found him through the book. 

After a few contracts, repeat business 
and referrals may keep you busy. None- 
theless, you have to maintain contact with 
past customers. “I make a point of staying 
in touch with people,” says Levine, “I take 
them out to lunch from time to time, even 
though I have no short-term expectation 
of doing business with them.” 


What to Charge 


There are many more software develop- 
ment consultants than trainers, techni- 
cal writers, or system administrators, so 
we'll look at their rates in some detail. 
Our research shows rates varying from 
a low of about $20 per hour to a high of 
$125, with the majority falling in the $35 
to $60 per hour range. 

Rates vary for different assignments 
and different customers, even with the 
same consultant. Many factors can influ- 
ence the rate: 

g how much the client is willing or able 
to pay, 

gw the length of contract (for a longer pe- 
riod of guaranteed work, a lower hourly 
rate is acceptable), 

g location (rates tend to be lower where 
the cost of living is lower), 

= complexity of the project, 

mw your degree of involvement in the 
project (if you’re just consulting with the 
developers, you'll work less but charge 
more per hour than if you’re doing the 
development yourself), and 

@ living expenses and cost of doing busi- 
ness (because you had better make at least 
as much money as it costs you to live). 

One contractor explained his price 
strategy this way. “I charge by the day, 
with a list price of $1,000 per day. The 
price is negotiable down perhaps 20 or 25 
percent depending on the length of the 
project, my impression of the client, and 
how interesting the work is—so a rich cli- 
ent with a boring project pays full fare.” 

“I give away a certain amount of advice 
for free, like an initial visit or a phone 
call,” says the contractor, who asked not 
to be named. “Trying to nickel and dime 
clients by charging for every second 
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A Look at Who Makes What 


Average U.S. Salaries for UNIX Workers 


South Central 
(Tex., La., Okla.) Area Average 


Boston _—_ National 


$30,000 


$33,000 $31,000 


34,500 37,000 33,000 
38,000 42.000 38,000 
42,000 50,000+ 


46,000+ 


$26,000 


$28,000 $25,000 


Job Type/ 
Experience California 
Software Engineers 
Less than 2 years $33,000 
2103 years 37,000 
4 to 6 years 43,000 
More than 6 years 48,000 
Technical Writers 
Less than 4 years $29,000 
4 to 6 years 32 — 37,000 
More than 6 years 42.000 
Management 
Project Leader $48,000 
Development Manager 55,000 
MIS Director 70,000 


SOURCE: Pencom Systems, Inc, 


spent thinking about them seems like 
bad business. I’d much rather have them 
feel free to call up and chat, since that’s a 
major source of new business, new cli- 
ents, and interesting gossip.” 

“The rule of thumb is that I'll work ex- 
pensive or work free, but never work 
cheap,” he concludes. 


Getting Through the First Year 


What do you need to know or do to 
make it through your first year as an in- 
dependent consultant? 

“Make sure you have another job at 
the time!” says Edwards. 

“Have cash in the bank, and some 
good friends in position to hire consult- 
ing help,” says Randolph Back of Back 
Software and Consulting. 

“Figure out what you're good at, who 
would want to pay you for it, how much 
they’d pay, and how much you need to 
live. Then make sure the arithmetic 
works out,” advises I.E.C.C.’s Levine. “It 
is my impression that people often find 
out too late that their initial expectations 
were completely unreasonable. I [would] 
make sure to have a reasonable amount 
of money in the bank before going 
freelance to avoid panic.” Most resource 
books suggest saving six month’s salary 
as a padding for the first year. 

“Try to set yourself, or your company, 
aside from the competition. There is so 
much competition out there (much of it 


28 — 30,000 
35,000 40,000+ 


$40,000 


60,000 78 — 82,000 


30 — 35,000 31000 
37,500+ 


$50,000 $45,000 


52,000 60,000 High 50,000s 


Mid 60,0003 


incompetent) that you must distinguish 
yourself. It is best if you can cite a lot of rel- 
evant previous projects,” advises Ocheret. 

“Don’t quit your day job until you’ve 
proven to yourself and a few clients that 
you can handle it, technically and finan- 
cially. Work out billing practices (han- 
dling of expenses) in advance. You don’t 
want your clients being surprised by the 
billing/payment schedule or expense 
reports,” Ocheret continues. 

“Get letters of intent from clients who 
say that there will be work for you be- 
fore you quit your day job,” Ocheret ad- 
vises. “Get contracts signed before you 
start work on a project. Don’t mind do- 
ing some work for a client without pay 
just to get a job-they may take advan- 
tage of you to an extent, but in the long 
run, it gets you the job or you learn 
something new or you get some more 
practice under your belt.” 

Finally, “Don’t tell nervous managers 
that this is your first year in business. 
They'll be all over your tail all day long,” 
says Ocheret. 


First Year Surprises 


Many of the consultants we talked to had 
a few surprises when they started out in 
the field. Levine found that “working for 
yourself is harder than working for some- 
one else. When you work for yourself, 
your boss makes totally unreasonable de- 
mands and you can’t threaten to quit.” 
continued 
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Systems Integration written by an 
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with us. 
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Books for More Information 


“The hardest part is meeting commit- 
ments when I find I’ve guessed low 
about how hard it will be,” says Levine. 
“You don’t get repeat business by com- 
ing back and saying that you’re not go- 
ing to do what you said you would.” 

“The wage game is hard to play,” says 
one Colorado-based consultant. “There 
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are some companies that will pay any- 
thing a consultant asks, and there are 
others that haggle or just refuse to hire. 
Distinguishing between them is much 
more important than I had expected.” 
Ocheret has been “surprised at how 
many clients want to engage me in con- 
versation rather than letting me get 


work done while the clock is ticking. 
The biggest surprise was the time lag 
between billing and payment. Some 
companies simply have a lot of paper- 
work attached to this process and can- 
not move things much more quickly.” 
Back wasn’t expecting “the amount of 
time it takes to run a business. When I 
was employed it seemed that I wasted a 
lot of time in unnecessary meetings and 
dealing with trivia. However, I spend a lot 
more time now dealing with the details of 
having a business. The hourly rate paid 
consultants looks very good compared 
with the salaries paid to comparable full- 
time staff. However, when the time de- 
voted by the consultant to running a sep- 
arate enterprise is included in the 
equation, the amounts are very similar.” 


Are You Cut Out for Consulting? 
Something tech-types can easily forget, 
which might be enough reason to stay a 
university or research employee, is the 
motivation behind being an indepen- 
dent or an employee. “The primary rea- 
son for running a business is to make 
money,” says Back. “There are many 
reasons that may have led one to be- 
come interested in programming and 
money may not have been a major moti- 
vating factor. When one is in business 
for oneself, it is imperative that one fo- 
cuses on the primary goal of making 
money. Don’t get distracted by interest- 
ing, but unprofitable, software projects.” 
In conclusion, we offer this self-check- 
ing list (with apologies to Rudyard Kip- 
ling’s “If’). Here’s what it comes down to: 
If 


g you know your stuff technically, and 
can keep your knowledge current; 
m you have money in the bank or another 
income to rely on; 
m you're organized enough to run a busi- 
ness; 
@ you know where to seek new contracts 
and have contacts with possible clients; 
@ you're confident enough to pitch your 
services; 
@ youre disciplined enough to balance 
getting the work done, run the busi- 
ness, and pitch new projects, while 
avoiding unprofitable distractions; and 
@ you're working in a discipline or mar- 
ket that’s doing well; then 

“Yours is the world and everything 
that’s in it, and, what is more, you'll be 
a successful consultant, my son or 
daughter.” 


Editor-at-Large Alan Winston has been a 
programmer and analyst for many years 
and now works at a Silicon Valley re- 
search laboratory. 
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DBMS Case Study: 


Testing The F-15 Fighter 


The Challenge Every time he straps in, 
a military pilot puts his 
life on the line. He trusts his aircraft to respond 
instantly in split-second supersonic maneuvers. 
Constant testing and re-testing of his jet’s 
hydraulic control systems are essential to assuring 


success—and survival. 


iantl HR Textron’s F-15 

The Application Rei sarasnnnes 
the computer-controlled hydraulic system that 
controls a jetfighter’s flaps and ailerons through 
tests that simulate flight situations. A graphical 
user interface includes test fail dialogue boxes and 
menu trees that lead the operator through a 
complex series of diagnostic procedures. Limit- 
testing, self-calibration and archiving of results 
are handled by the test stand’s integrated database. 


The Solution The system software for 
the test stand was 
developed using the db_ VISTA III DBMS from 
Raima. Rich Rutkowski, Director of Engineering 
for the project, looked at the relational database 


products available and determined that they fell 


dbVISTA TH 


Database Management System 


short of the design 
specifications. "Only 

db_ VISTA III handled the 
complex data relation- 
ships, and also provided 
the speed and portability 
necessary for this 
application. We're not 
close to using all the 
power and flexibility 
db_VISTA III has to offer." 


Over 90,000 missions were flown in the recent 
Persian Gulf conflict. Allied forces lost only 
five aircraft to mechanical failure —an 
incredible record made possible in part by 
exhaustive, thorough performance testing. 


Whether in aerospace or in accounting, finance or 
manufacturing, critical applications demand the unique 
advantages of db_ VISTA III: 


* Speed — faster access to data 

* Portability — supports most environments 

* Royalty-free — increase your profits 

* Source Code Available — total programming flexibility 


Call Raima and find out how db_ VISTA III can pass 
your next application development test. 


Call: 1-800-db-RAIMA sk for extension 136 


(1-800-327-2462) In Washington State call: (206) 747-5570 


RAIMA 


CORPORATION 


UW0S1 


Spec ifications Relational B-tree indexing. Network data model. Relational SQL query and report writer. Single & multi-user. Automatic recovery. Built-in referential integrity. 
Supports: MS-DOS, MS Windows, UNIX, SCO UNIX, SunOS, QNX, VMS, Macintosh, OS/2 compatible. Most C Compilers and LANs supported. 


Raima Corporation 


3245 146th Place S.E., Bellevue, WA 98007 USA 


(206)747-5570 Telex: 6503018237 MCI UW FAX: (206)747-1991 


International Distributors: Australia: 6124197177 Austria: 43 22 43 81861 Belgium: 32 2 7349818 Brazil: 55 11 829 1687 Central America: 506 28 0764 Denmark: 45 42 887249 Finland: 358 042 051 
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slithered out of 
Apollo’s Billerica, 
Mass. headquarters 
at the end of April. 

At the low end of 
the three new mod- 
els is the desktop 
Model 720-code- 
named Cobra—with 
57 mips and 55.5 
SPECmarks for 
$11,990. Compare ‘a 
that to the IBM @ a 
RS/6000 Model 
340 at 29.5 mips 
and 24.6 SPEC- 
marks, listed at 
$12,995, or Sun’s 
SPARCstation 2 at 
28.5 mips and 21 
Sun’s SPECmarks, 
that lists for $14,995. Overall, the Series 700 is at least two, and 
sometimes close to three, times faster in SPECmarks than the 
comparable IBM and Sun machines. 

The stakes for the Snake are high, especially since HP lost 
workstation market share last year, according to market re- 
search firm Dataquest. With this release, HP, with 22.7 per- 
cent of the rapidly expanding market, is hoping to dig its 
fangs into Sun, which is in first place with 29.1 percent. 


The low-end 720 checks in with 57 
mips and 55.5 SPECmarks, posing a 
formidable threat to its IBM and Sun 
competitiors. 


The Sincerest Form of Flattery 

Wim Roelandts, vice-president of HP Apollo’s network sys- 
tems group, explains that “For all kinds of reasons, we’ve 
lost market share, but this is going to 
re-establish us as a trendsetter [giving 
the other vendors] a run for their 
money.” Roelandts adds that given the 
“hundreds of ideas that have been 
merged together,” the Series 700 will 
abolish the perception in the industry 
that the Apollo acquisition was a “di- 
saster.” 

In short, HP wants to make as big a 
splash in the RISC workstation market 
in 1991 as IBM did with the RS/6000 in 
1990. Like IBM, HP is using RISC chips 
of its own design. Like IBM, HP is us- 
ing a bus made popular in personal 
computers (Microchannel for IBM, ex- 
tended industry standard architecture 
[EISA] for HP). Like the RS/6000, the 
Series 700 will run HP’s own version of UNIX, and the compa- 
ny is looking at ways to incorporate OSF/1 from the Open 
Software Foundation. 

Unlike IBM, whose previous UNIX workstation, the RT, 
barely registered in sales, HP has a lucrative installed base 
of RISC minicomputers. According to analyst Andrew Alli- 
son, HP’s PA-RISC (precision architecture RISC) accounted 
for 31 percent of RISC revenues worldwide in 1990, more 
than any other architecture. Because the instruction set is 
compatible, the 2,000 software applications that run on HP’s 
PA-RISC minicomputers will also run on the Series 700 
workstations, says HP. 
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The Guts of the Snake: The back of the workstation has slide-out components for 
easy access to the disk tray; CPU, I/O, and graphics cards; and the power supply 
module. Center and right: a closer look at the I/O and CPU cards. 


What Makes it so Fast? 

The 720 uses 50-MHz RISC chips, while the 730 and 750 use 
66-MHz chips. The static random access memory (SRAM) 
chips on the 66-MHz chips have 12-nanosecond (ns) access 
time, while the SRAMs on the 50-MHz chips have a 15-ns ac- 
cess time. Each of the chips has a 256-kilobyte data cache, 
while instruction cache is 128 kilobytes for the 720 and 730, 
and double that for the 750. By comparison, IBM’s RS/6000 
has a 32-kilobyte data cache and an 8-kilobyte instruction 
cache in the 320 and 520 models. 

It’s here, in the chip design, that HP strives to differentiate 
itself from IBM. Mark Forsythe, a research and development 
project manager in HP’s Engineering Systems Laboratory, ex- 
plains how HP’s RISC chips contrast with IBM’s. “The main dif- 
ference is that [the HP chip] has been designed for both the 
multiuser and workstation markets.” Some of the features, 
such as 64-bit virtual addressing capabilities, are needed in 
high-end multiuser systems, but the improved clock speed 
“makes it more robust,” he adds. “If you improve clock speed, 
all applications benefit. If you include a new instruction set, you 
only help a few.” 

HP has devised what it calls a “balanced” chipset, running at 
66-MHz. It encompasses only two chips, as opposed to the five 
chips in HP’s minicomputer lines. Says Forsythe, “We didn’t 
get the speed by taking a technological risk-we used VLSI 
[very large-scale integration] and packaging technology that 
was already shipping in minicomputers.” 

Integrating the chipset incorporates several performance 
enhancements stemming from improved addressing capa- 
bility, cache memory control, and graphics library routines. 

As with the IBM RS/6000. the Series 700 translation looka- 
side buffer (TLB), a 32-bit memory addressing scheme, is im- 
plemented in silicon. According to Barry Crume, HP Apollo 


product manager for RISC workstations, being able to address 
2-to-the-32nd bits is not enough for the virtual memory address 
space, so HP has devised a 48-bit addressing scheme. The TLB 
translates from the 32-bit world to the 48-bit world, so that the 
addressing capability can be 2-to-the-48th. 

Enhancements to the cache memory control now allow both 
floating-point calculations and processor instructions to go di- 
rectly from the floating-point coprocessor and the processor 
into both the data cache and instruction cache. Crume asserts 
that making the floating-point processor wait for data to be pro- 
cessed in the instruction cache before it can do its own calcula- 
tions slows it down significantly. 

continued 
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“The floating-point unit can go directly 
to a piece of data that’s sitting in the data 
cache, with a 64-bit address. The float- 
ing-point unit almost takes control in 
getting floating point work done,” based 
on its direct control of both instruction 
and data caches, says Crume. 

Finally, the design team also incorpo- 
rated graphics libraries—information us- 
ers usually don’t touch—onto the chip. 
Adding them to the instruction set and 
inserting them in hardware, rather than 
microcode, allows single-cycle execu- 
tion of graphics instructions to be done 
like block moves. 


Mix-and-match 

Graphics Options 

Besides running HP-UX (pre-config- 
ured on the hard disk), the new work- 
stations come with X Windows-based 
Motif and HP-VUE, HP’s graphical 
desktop manager. Graphics for the new 
workstations fall into four categories. 
The GRX option provides 8-bit grayscale 
graphics, while the CRX provides 8-bit 
256-color graphics, with 2- and 3-D vec- 
tors. Both options are on internal graph- 
ics boards. 

The high-end graphics options are ex- 
ternal subsystems. The Personal VRX (or 
PVRX) option provides a 16-bit Z-buffer 
and 24-plane dithering for 3-D solids ren- 
dering, while the Turbo VRX (or TVRX) 
provides a 24-bit Z-buffer for 3-D anti-alias- 
ing. Graphics software available includes 
X11/PHIGS, X11/Starbase, and X11/ 
GKS; Wavefront Technology’s Personal 
Visualizer software comes with the PVRX 
and TVRX options. 

Each of the graphics options is avail- 
able on each machine. While the Model 
720 costs $11,990 in a diskless version, 
the added costs of the PVRX graphics 
option and a 400-megabyte disk brings 
the price to $34,490. The cost with the 
TVRX graphics option and a 400-mega- 
byte disk is $94,490. 

Another arena where HP agrees with 
IBM is the practicality of using a PC- 
based bus. This lets users piggyback on 
the extensive development done for 
PCs. For HP users specifically, the same 
EJSA-based boards will run in both Se- 
ries 700 workstations and Vectra PCs. 

The more traditional alternative 
would have been the VMEbus, but us- 
ing EISA lets users take advantage of 
the “huge investment in 16-bit EISA 
cards,” according to Crume, “and all of 
them exceed the performance require- 
ments that you can ask for. Most of them 
run as fast as you need them to run.” 

continued 
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Getting the Numbers on the Series 700 


: 720 730 750 
Base Price $11,990 $19,990 $43,190 
Clock Speed (MHz) 50 66 66 
Memory 
Standard (megabytes) 16 16 16 
Maximum (megabytes) 64 64 192 
Bandwidth 
Sustained (megabytes per second) 132 132 132 
Peak (megabytes per second) 264 264 264 
Cache 
Instruction (kilobytes) 128 128 206 
Data (kilobytes) 256 256 256 
Bus Width (bits) 
Instruction — floating-point 32 32 32 
Data — floating-point 64 64 64 
Ports 
Serial 2 2 2 
Parallel i 1 1 
Disk Capacity 
Standard diskless 210 megabytes 660 megabytes 
Internal 840 megabytes 840 megabytes 2.6 gigabytes 
Expansion Slots 
Standard SCSH-II 1EISA 4 EISA 
SCSHll SCSHI 
Optional 1 EISA 
Performance 
SPECmark po.5 72.2 72.2 
mips SF 76 76 
Dhrystones (2.0) 87,000 114,680 114,680 
megaflops 17 22 22 
Standard Monitor 
(1280x1024, 72Hz) 19-inch 19-inch 19-inch 
2D Graphics (floating-point) 
vectors/sec — grayscale (million) 1.15 1.15 1.15 
vectors/sec — color* (million) 1.15 115 115 
3D Color Graphics* 
vectors/sec (million) 1.15 4.15 415 
Base Dimensions : 
Height (inches) 45 45 24 
Depth (inches) 18.5 18.5 23.4 
Width (inches) 20 20 87 


The prices shown here are based on the standard configuration for each system: 720 (16 megabytes, 19-inch, GRX graphics, diskless), 
730 (16 megabytes, 19-inch, GRX graphics, 210-megabyte disk), and 750 (16 megabytes, 19-inch, CRX graphics, 660-megabyte disk). 
*Color graphics uses CRX package on 720 and 730 rather than standard GRX (grayscale) package. 


Bend Us. Shape Us. 


Any Way 


As long as you love us, it’s all right. And 
love us you will. Statistical software from 
SPSS is designed to work the way you 
work. By giving you the power to enter, 
edit, manage, analyze and present data 
on virtually every type of PC, worksta- 
tion, minicomputer and mainframe. By 
giving you better decision-making ability 
through the most comprehensive set of 
statistical procedures available. And by 
giving you a choice of options to meet 
your specific data analysis needs. So if 
you're thinking about statistical software, 
think about flexibility. Because flexibility 
means value. And when it comes to value, 
we top the charts. 


The Accessibility of SPSS makes it ideal 
for beginners and advanced users alike. 
With its straightforward menus and con- 
text-sensitive help and statistical glos- 
sary, SPSS gets you started fast. And with 
the help of our time-saving programming 
facilities, including macros and a matrix 
language, you'll have the power to go 
deeper even faster. And regardless of 
your experience with statistics, you'll 
be supported by the documentation and 
training that’s set the industry standard 
for over 25 years. Documentation that 
INFOWORLD calls “The Best in the 
Business.” 


The Statistical Procedures in SPSS 
give you the power to examine data more 
thoroughly, revealing patterns that might 
otherwise go unnoticed. We offer the 
most in-depth group of statistical proce- 
dures available, including univariate and 
multivariate descriptives, model building, 
hypothesis testing, clustering and classi- 
fication, survival analysis, time series and 
perceptual mapping. No matter what your 
question, SPSS provides the flexibility to 
find the answer. 


The Data and File Management 
capabilities of SPSS give you unparal- 
leled flexibility when preparing data for 
analysis. With SPSS, information can be 
quickly reorganized, cleaned and trans- 
formed, regardless of size or structure. 
Multiple missing values for nonresponses 
can be defined and labeled according to 
your specifications, while built-in controls 
easily manage information stored in com- 
plex file formats, including custom file 
formats. Self-documenting portable files 
give you the freedom to move your analy- 
sis from one computing environment 

to the next, saving time and resources. 
And because SPSS supports most popular 
microcomputer file types including 
Lotus? DBF and SYLK, and offers free 
interfaces to such leading SQL-based 
database management systems as 
Informix)" ORACLE® and Sybase,” 
there’s no need to re-enter data or 
write out intermediate files. 


Want ‘lo. 


The Choice of Options offered by SPSS 
provides the flexibility to meet both your 
immediate and future data analysis needs. 
Unlike other statistical packages, we give 
you more than just the ability to choose 
between the options you may or may 

not need. We give you a choice of options 
designed to work together. Options that 
work as a system, providing the best pos- 
sible software solution. Options for data 
entry and editing. Or producing publica- 
tion-ready tables and reports. Options 

to analyze the past and help predict the 
future. Or to present your results with 
over 40 high-impact color displays, in- 
cluding a variety of charts and maps. 

No matter what you do, SPSS can help 
you do it better. 


So if you’re in the market for statistical 
software, keep an open mind. Go with the 
value of SPSS, suppliers of statistical solu- 
tions to over 2 million users worldwide. 
Because when you have the advantage of 
flexibility, the chances are you'll still be a 
hit tomorrow. 


Call 1(800) 457-0121 or FAX (312) 329-3668. 
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_ order to keep the height lower. 


n taking aim at Sun and IBM (and to a lesser extent, Digital Equipment — 


Corp. and Silicon Graphics Inc.) HP continues to target traditional 

workstation users such as software developers and design engineers. 
“The workstation business will always be defined by the high-perfor- 
mance end of the marketplace,” says Barry Crume, the HP Apollo 

product manager responsible for the new workstations. HP also wants 
to lure people who use workstations in commercial situations, such as 
databases, desktop publishing, and financial analysis, to its products. 

HP is slowly making inroads into this marketplace. Its latest CISC 
workstations have been purchased by leading United States retailer 
Wal-mart for inventory control, as well as by a couple of the regional 
Bell Operating Companies for customer service representations. As 
for the Series 700, the SAS Institute, a software development com- 
pany, has committed to buy 500 workstations in 1991. 

According to Dr. Jim Goodnight, SAS’ president, the company 
evaluated MIPS, Sun, DEC, and SGI workstations before deciding on 
the Series 700 in their migration to RISC from the Apollo platform. 

Among the deciding factors, according to Goodnight: HP's switch 
to the 19-inch Hitachi monitor with a refresh rate of 72 Hz. “It meets 
all the European standards for radiation emissions and we rated it 
above the Sony Trinitron, the monitor that a lot of other people are us- 
ing.” SAS plans to outfit every machine with 16 megabytes of RAM 
and 600 megabytes of storage. —H.B. 


he physical enclosure of the Series 700 is designed for flexibility for both 
users and systems integrators. The back of the workstation enclosure is 
peppered with handles and thumbscrews. By undoing the thumbscrews 
and sliding out the disk tray, users in high-security installations can lock 
the disk tray ina safe. System integrators can use this feature to inventory 
pre-configured disks rather than entire workstations. 

In the middle of the backplane are two stacked horizontal sections, 
each with its own handle. The bottom section has the RGB color ports 
and provides access to the built-in graphics board. The upper section 
has Ethernet, Centronics, audio, and SCSI-II ports. Fiber Distributed 
Data Interface (FDDI) connections will be available in mid-1991; an 
EISA-based FDDI card is currently under development. The EISA slot 
is tucked in with the power supply. HP has laid the slot on its side in 
—HB. 


The Risk to CISC 


What about the Series 400 line, HP’s 
CISC-based workstations using Motoro- 
la’s 68040 processor? HP is the only major 
systems vendor supporting both Motor- 
ola-based workstations and RISC worksta- 
tions. Was the Series 700 introduced this 
spring, rather than last fall, because HP 
didn’t want to cannibalize the sales of the 
delayed 68040-based machines? 

Crume replies by reiterating HP’s sup- 
port for both HP and Apollo Motorola 
platforms. He acknowledges that “We 
would have been happier if the delivery 
schedule [for the 68040] had met its ear- 
lier estimates, but it hasn’t soured us on 
the product line.” 

Crume points to converging similarities 
in the Motorola and PA-RISC machines: 
they’re both standardizing on EISA and 
HP-UX, and users will be able to use the 
same graphics subsystems. Crume adds 
that with an extra 20 percent investment in 
development time per platform, HP engi- 
neers can develop products for both CISC 
and RISC. More Motorola-based product 
announcements will follow, he promises. 


Enter the Competition 


Sun has a two-year head start on HP 
when it comes to the RISC-based work- 
station market, and is said to be readying 
a superscalar chip. IBM is readying its 
next generation of RS/6000 worksta- 
tions. In addition to incorporating RISC 
technology into its workstations, HP has 
had to integrate two companies and two 
product lines, not to mention deal with 
late chip deliveries. Can HP prove that 
“the last shall be first”? 

Roelandts says the roll-out proves that 
“we have been able to combine the best 
of both HP and Apollo and create a new 
level of performance and price/perfor- 
mance. This merger was more success- 
ful than people have written. We've taken 
technology from both companies and 
melded it together into a trendsetter for 
the industry.” 

Indeed, the Series 700 may turn out to 
be for HP what the RS/6000 was for IBM. 
“Here’s what we thought was sleepy HR” 
says Charles Casale, president of the Ab- 
erdeen Group market research firm, “hav- 
ing bought up this technically competent 
competitor after a sad management chap- 
ter. We haven’t heard from them in two 
years. Suddenly, they have products at 
price/performance levels we weren't an- 
ticipating until 1992. It’s something [for 
the other companies] to match, let alone 
beat. There are going to be some sleep- 
less nights at Sun, IBM, and Digital.” 
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So don’t settle for just any UNIX-to-IBM 
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everyone’s performance — 
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The EXPRESS communications software 
family (8270, RJE, LU6.2 and HLLAPI) 
connects your UNIX 386/486, IBM RISC 
System/6000 and PS/2 AIX systems to 
IBM SNA, QLLC/X.25 or BSC networks. 
And it also gives you important fea- 
tures to help you gain a competitive 
advantage. 
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communications board, the CPU 
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Epoch Renaissance: 


Unmanaged networks are 
expensive 

The typical network’s 
growing appetite for storage has 
created a crisis in storage man- 
agement. Data has spread out all 
over the network, and all disks 
are chronically full. File system 


& Ih 


Active 
Files 


Shared 
Files 


Renaissance organizes every disk and 
server in the network into a single, 
integrated hierarchy. 


access performance is degrading 
as file requests overload the 
network. 

The result is a substantial 
loss of user productivity and 
a heavier workload for the net- 
work administrator. The true 
cost of managing storage has 
surpassed the cost of the 
devices themselves. 

That’s why we built 
Renaissance. 


The Renaissance solution 
Renaissance is the first 
comprehensive architecture for 

network storage, and the first 
strategic solution to the storage 
management crisis. Renaissance 
includes proven hardware and 
software products that automate 
virtually every storage manage- 
ment task, increasing produc- 


InfiniteStorage is a trademark of Epoch Systems. 


tivity, improving file system 
performance, and saving money. 


Network disk space 
management 

Renaissance InfiniteStorage™ 
software eliminates overcrowding 
of disks by organizing every 
disk and server on the network 
into a single, integrated storage 
hierarchy. Active files stay in 
local storage for fastest access. 
Less active files are automatically 
moved out to the next level of 
the Renaissance hierarchy (an 
Epoch-1 archive server). But 
directories to those files remain 
on local disks, so the data is 
always on line. The files them- 
selves automatically return to 
local storage when referenced. 

With Renaissance, local stor- 
age is always available for active 


Network Storage 
Management 
@ Disk space management 


@ On-line archiving 


@ Network backup and 
recovery 


data, and local disks are always 
optimally organized to perform 
at maximum speed. Overall file 
access performance improves, 
and network traffic drops. 
On-line archiving 

Renaissance makes off-line 
archives unnecessary and obso- 
lete. The Epoch-1 InfiniteStorage 
Server can be used as an on-line 
archiver with 20 to 1,000 giga- 
bytes of disk space, all available 
as fast as you can use it. 
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i Active 


Inactive 


Most disks (a) are chronically over- 
crowded with old data. As many as 80% 
of the files have not been touched for 
30 days or more. Epoch Renaissance 
(b) makes much more local file storage 
space available for active files, which 
can be accessed instantly, and leaves 
space free for new files. 
Network backup and 
recovery 

Renaissance Backup soft- 
ware automatically backs up 
every workstation and every 
server on the network to high 
capacity cartridge tape and opti- 
cal library units. Renaissance 
self-service file recovery allows 
users to restore files or direc- 
tories effortlessly. Its automatic 
administrative facilities can 
backup or recover up to 1,000 
gigabytes overnight! 


For a free independent 
analyst’s report ““The True Cost 
of Storage Management,” contact 
Epoch Systems, Inc., 8 Technol- 
ogy Drive, Westborough, MA 
01581. (800) U'S-EPOCH, or 
(508) 836-4300. FAX (508) 
836-3802. 
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What Gives An 
X Terminal X Appeal? 


cies 


If you’re shopping for 
an X terminal, you’ll 


ask the questions 


usually reserved for 
workstations 


and terminals 


By Howard Baldwin 


s manager of UNIX ad- 
ministration for US 
West, Bill Holt decided 
that he wanted X termi- 
nals for the network 
operations center’s (NOC’s) cellular 
telephone systems. 

At this site just across Lake Washing- 
ton from Seattle, technicians constantly 
monitor communication switches and 
cell sites across 14 western states to 
make sure they are providing telephone 
services. They keep an eye on three 
overhead monitors that receive informa- 
tion from a Pyramid minicomputer. 
When trouble threatens, such as an 
electrical failure, the technicians can 
transfer a graphic representation of 
their system from one of the overhead 
monitors onto an NCR X terminal. From 
there they determine the location of the 
problem and focus on how to solve it. 

We'll give you more details later on 
Holt’s testing method. Meanwhile, if 
you're ready to buy an X terminal, you 
already know that a desktop machine 
running X Windows can take the place 


REX RYSTEDT 


US West’s Bill Holt in the company’s network operations center 
where users rated the user interface as the number one priority 
in evaluating X terminals. 
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X Terminals 
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of character terminals and monitors, a 
workstation, or a PC on a network. 
Whether you're a system administrator, 
user, or manufacturer, you’ve probably 
already asked some of the same ques- 
tions about those desktop devices that 
you'll need to ponder now in looking at 
X terminals. (For information on mak- 
ing the choice between diskless work- 
stations and X terminals, see “X 
Terminals vs. Diskless Workstations” in 
the October 1990 UNIxWoRLD). 

The deciding factors in buying current 
desktop choices overlap when it comes 
to X terminals. Price is one example. You 
can get X terminals for as little as $1,000 
or as much as a low-end workstation. As 
with character terminals, you'll be con- 
sidering ergonomics. As with PCs, 
you'll be looking at the ability to up- 
grade. As with workstations, you'll con- 
sider what effect they'll have on server 
and network traffic. And because of on- 
going improvements in X server soft- 
ware, you'll also examine how easy it 
will be to upgrade the software. 


Precise Selection 


In compiling his selection criteria, Holt 
first talked to the users at NOC and as- 
signed values to each concern. Most 
important was the user interface, fol- 
lowed by hardware and software issues 
(which were weighted equally), followed 
by support and maintenance issues. 
From this information Holt developed a 
grading sheet and brought in a group of 
employees, both system administrators 
and users, to evaluate X terminals from 
three vendors in a situation that closely 
resembled true operations. The users 
filled out the grading sheets from which 
Holt computed a score. 

Though it sounds complicated, Holt 
insists that his procurement assign- 
ments when he was in the Air Force 
were much more complex. But the grad- 
ing sheets were done for a specific rea- 
son. By ranking the X terminals on a 
score of what he calls “price per techni- 
cal point,” Holt avoided any “low-balling” 
on the part of a vendor, a situation in 
which “you’re paying the lowest price, 
but you're getting the lowest quality.” 

At the top of Holt’s list, and many other 
users’ lists, was the user interface. This 
issue doesn’t necessarily refer to the 
graphical user interface, but with the er- 
gonomics that come into the decision- 
making process surrounding any termi- 
nal. With X terminals, users recom- 
mend looking at both the pixel resolu- 
tion and the refresh rate of the screen 
display. These factors are important be- 
cause X terminals are frequently used 
for applications in which users watch 
the display for long periods of time. 
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Selected X Terminal Vendors 


“The vertical refresh rate is very im- 
portant as far as our product goes,” ex- 
plains another purchaser, Bob Linden, 
a senior development engineer for Fis- 
cher & Porter, an integrator of process 
control systems. Rather than building 
a proprietary system for tracking man- 
ufacturing processes, Linden’s com- 
pany has standardized on UNIX and X, 
using Human Designed Systems’ X ter- 


ser interface, 
or ergonomics, 
was a primary 
concern of users 
rating X terminals 


minals for the most part, and then add- 
ing value with its own instrumentation. 
“The flicker can be obvious [on X ter- 
minals] from certain manufacturers, 
and can be very annoying if someone’s 
using it eight hours a day.” It’s espe- 
cially aggravating, he adds, where the 
background of the display is light in 
color. 

Because half of Fischer & Porter’s 
sales come from Europe, where ergo- 
nomics are taken seriously, Linden 
adds, “We have to meet their ergonom- 
ic standards. We want to make sure the 
refresh rate is at least 70 Hz. You 
wouldn’t want to buy something at a 
slower refresh rate than that today.” 


Resolution also comes into the pic- 
ture, depending on the application. For 
the most part, in text-only applications, 
resolution starts at 1024-by-768 pixels. 
In more exacting applications, such as 
in design or medical fields, higher reso- 
lution is needed, and you can go up as 
high as 1600-by-1200 pixels. 

At Fox-Chase Cancer Center in Phila- 
delphia, a Jupiter Systems 19-inch X ter- 
minal with 1280-by-1024 resolution is 
used to display computer tomography 
(CT) images. While X-rays reveal bones, 
CT images are more sophisticated, re- 
vealing the complex layering of tissue 
and bone. 

Precision in these instances is im- 
portant. The problem, according to 
Dan Morton, Fox-Chase’s manager of 
medical computer systems, is that 
most X terminals only have 8-bit frame 
buffers. “The range of values in the im- 
ages exceeds eight bits, and if you ship 
it into the memory of the X terminal, 
some of the pixels get remapped. In 
the process, you throw away informa- 
tion.” The Jupiter, he explains, doesn’t 
have a 12-bit frame buffer, either, but it 
does have a special command that lets 
you convert 12-bit pixel maps into 8-bit 
windows. 


A Matter of Size and Space 


Fox-Chase has more than two dozen X 
color terminals from Network Computing 
Devices (NCD) and Digital Equipment 
Corp. in examination rooms and at nurs- 
ing stations in its outpatient clinic. 
While the terminals are linked to a 
DECstation 5000 running Ultrix, only 
Jupiter X terminals are in the laborato- 
ries. Diagnosis of the images takes 
place in the labs and review takes place 
at the workstations. A 19-inch X termi- 
nal “is not suitable for a nursing station. 
The footprint’s too big,” explains Mor- 
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upgrade policy on every 
system, and financing for all 
ERI products and services. 
In the final analysis, the 
partnership forged between 
ERI and you — our client — 
is the best testament to 
shared success. For more 
information about the 
ERI commitment to 
systems integration call 
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X Terminals 


ton’s colleague Jack London, director of 
the medical computing facility. 

Fox-Chase’s space limitations point 
to the hardware issue. X terminals come 
in sizes ranging from 14-inch to 19-inch, 
with varying resolutions. Finding the 
resolution you need with the footprint 
you need may be a challenge, one that 
ultimately requires a compromise. Add- 
ing color, grayscale, or black-and-white 
options complicates the choices even 
further. 

On the other hand, US West’s Holt 
advises, “Don’t buy anything you can’t 
grow with. Don’t buy something that’s 
not expandable.” With his NCR X termi- 
nals, as well as those from Visual Tech- 
nology and Princeton Graphic Systems, 
the monitors and bases are two differ- 
ent pieces, rather than one “unibody” 
construction. The components relating 
to the X server sit in the base, so if you 
want a larger monitor, you don’t have to 
buy a whole new X terminal. “You buy 
one base from NCR,” explains Holt, 
“and it can be used with a 12-inch, 15- 
inch, or 19-inch monitor. All you're re- 
placing is the monitor.” 

Another facet of X terminal hardware 
is memory, which is where their pur- 
chase is reminiscent of PCs. The ability 
to upgrade the machine as applications 
change is a big plus, say several users. 
Most X terminals come with two mega- 
bytes of RAM, which can be upgraded 
using SIMMs (single in-line memory 
modules). Fox-Chase’s London advises 
that memory should be expandable to 
32 megabytes, particularly for color 
graphics-intensive applications, and 
that the SIMMs should be generic. 
“You shouldn’t have to go to [the manu- 
facturer] to get them,” he says. 

Libby Flanagan, section chief for the 
Federal Reserve Board, echoes that 
SIMMs should be generic. “It’s impor- 
tant whether the X terminal takes in- 
dustry-standard SIMMs,” says Flana- 
gan. Most of the Fed’s X terminal users 
do econometric and statistical analysis 
that’s eventually combined with word 
processing and desktop publishing ap- 
plications. Flanagan found that the 
standard two megabytes of RAM 
wasn’t sufficient. “We’ve ended up put- 
ting five megabytes in most of our X 
terminals,” she says. That amount 
seems to be sufficient for the most 
“compulsive people on my staff’-in 
other words, the ones who use their X 
terminal most frequently. 

The other hardware issue that Flana- 
gan brings up relates to processors. 
Most X terminals use complex instruc- 
tion set computing (CISC) processors, 
either Motorola’s 680X0 processors 
(such as NCD) or Texas Instruments 
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340X0 graphics processor (Tektronix) 
or both (Visual Technology). Samsung's 
X terminal uses AMD’s 29000 reduced 
instruction set computing (RISC) pro- 
cessor. The Fed’s NCD terminals, run- 
ning off a Solbourne server, have either 
68000 or 68020 processors. “This is 
something else that sites need to evalu- 
ate for themselves. There are significant 
price savings [if you use] slower proces- 
sors,” Flanagan notes. For someone who 
doesn’t move between windows fre- 
quently, the difference in processor 
speed may not be that noticeable. 


Is the X You Choose Up-to-Date? 


In the client-server configuration of X 
terminals, the X server software runs in 
the the terminal while the client applica- 
tion runs on the host. Flanagan recom- 
mends that your X terminal uses the 
most current implementation of the X 


he ability to 
upgrade the machine 
as applications 
change is a big plus, 
say users 
Bee 


protocol. “This is at least one standard 
that we hang onto to make sure things 
are interoperable,” she notes. It will al- 
ways be X11, but the release numbers 
will change. Most X terminals in use 
now use X11R3, but since X11R4 was re- 
leased last year by MIT’s X Consortium, 
most vendors are upgrading. X11R5 is 
already in the works. 

Flanagan also advises that X terminals 
have SNMP (simple network manage- 
ment protocol) support. “This allows the 
X terminals to be monitored with net- 
work management software in the same 
way a server or workstation would be.” 
It’s especially important if you have cen- 
tralized network support, she adds. 

Centralized support also comes into 
play when it comes to your boot option. 
There are two ways to boot the X server 
onto the X terminal: either through a 
PROM (programmable read-only mem- 
ory) chip within the X terminal, or by 
downloading the X server software 
from the host every time you turn the X 
terminal on. 


Which method is best? “It depends on 
the sophistication of your uses,” says 
Chuck Millett, senior software engineer 
for UFA (University Faculty Associates). 
The company uses Visual Technology X 
terminals to create radar simulators for 
the Federal Aviation Administration and 
air traffic controllers in training. Loading 
from the PROM means the X server is al- 
ways within the X terminal, complicating 
future upgrades. “If you use the down- 
loadable [method], it’s a hassle to admin- 
ister initially, but it’s better for upgrades,” 
says Millett. 

If you boot from the PROM, you have 
to go into the X terminal and replace the 
firmware every time the X server soft- 
ware changes. If you boot from the host, 
to upgrade, “you just get the tape and re- 
place the software. You don’t necessarily 
need a system administrator [to do it],” 
explains Millett. 

The Fed’s Flanagan agrees that boot- 
ing depends on the number of your us- 
ers, no matter how sophisticated they 
are. “If you’ve only got four X terminals, 
then [changing the PROM] isn’t signifi- 
cant.” She uses downloadable software, 
advising that work should be done on 
the host machine centrally, so someone 
doesn’t have to wander around six 
floors of an entire building changing the 
PROM on every X terminal. 

Flanagan’s centralized software was 
recently upgraded to include a screen- 
locking feature. “We have information 
and data on the network that require se- 
curity. Having an open terminal is like 
having an open door in a bank,” ex- 
plains Flanagan. The screen-locking 
feature on NCD’s terminals ensures 
that even though someone is logged on, 
no one else can sit down at that terminal 
and act as that user. Even if there’s a re- 
boot, adds Flanagan, the screen lock 
stays secure. 


I’d Like Your Support on This 


The last item on the US West list that 
Holt compiled was support. “You need 
to take a close look at what kind of local 
service you can get. It will vary with lo- 
cation. For us, it is an operational necessi- 
ty to have four-hour on-site, and 24-hour 
[turnaround] repair or replacement ser- 
vice,” he says, adding, “There are vendors 
that can’t provide that in some areas.” 

Beyond what you’re looking for in the 
X terminal, though, lies one other 
sphere of evaluation. Like most hard- 
ware products, you'll want to run it with 
your own application in a real-world sit- 
uation to determine how well it will 
meet your requirements. With X termi- 
nals, this is especially important. 

The idea is to see how adding X ter- 
minals to your system will affect both 
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computers. Dedicated training from 
ERI is an educationally sound deci- 
sion that protects fiscal resources, 
while delivering prescribed skills 
where they are most needed. 

ERI also knows that when you 
invest in training, you have every 
right to expect immediate returns. 
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Our unmatched experience in 
UNIX, MS-DOS, LAN/WAN 
systems, networking, and connec- 
tivity supports our superior train- 
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the host and the traffic. At the Fox- 
Chase Cancer Center, London reports, 
“We find the best thing to do is just put 
them out there. If the X terminal really 
has a problem, anything grossly wrong 
is going to show up.” 

Besides ICO, the icosohedron bounc- 
ing in the window to represent the speed, 


hen 

testing, if you’ve got 
an application, 

run your application 


there are other methods within the X 
Window software like xload and xplat 
to test performance. Morton suggests, 
“It’s useful to run other operations 


X Terminals 


while you're running ICO. If you've got 
an application, run your application.” 

At the Federal Reserve Board, Flana- 
gan arranged a test in which a dozen us- 
ers all ran sessions on the server at one 
time. To track usage, one of her staff 
members wrote a software script to 
gather packets and gauge usage. For 
Flanagan, traffic is a fact of network life 
that has to be dealt with. “There’s going 
to be overhead on the network and on 
the compute servers. You can see it by 
running your processes, particularly if 
you're using graphics. We're still exper- 
imenting, and we find new things con- 
stantly.” Overall, she’s been pleased and 
notes that the more recent X server 
software releases from NCD allow the 
window manager to run on the X termi- 
nal server itself. “That limits the amount 
of load you’ve got on the server and the 
network.” 


What’s on the Wish List 


Most X terminal users, especially if they 
were early adopters, have wish lists re- 
garding what they'd like to see in new 
features. Holt wants a 19-inch color X 
terminal, which several vendors have 


a nes ED A A PSS SST SS A IS I A ET CS SS 


announced, but aren’t yet shipping. 

Sometimes the wish list has products 
that don’t exist. Fox-Chase’s London 
laments, “Nothing that we currently 
have is exactly what we want. Ideally, I 
want a flat screen that hangs on the 
wall,” or at the very least an X terminal 
with a 12-bit frame buffer with 1280-by- 
1024 resolution, available in 15- and 17- 
inch models. 

As another user put it, “We’ve decid- 
ed that none of the available X terminals 
is what we want. We could use them, 
but they would be obsolete in half a 
year. [You'll see] higher performance 
units, and the price-to-performance ra- 
tio is going to change dramatically.” 

That’s almost always been the case 
with technology. The products available 
at the start of an evaluation process are 
frequently joined by new competition 
by the time the purchase order is 
signed. But as the users point out, the 
issues with X terminals will remain the 
same: ergonomics, resolution, ability to 
upgrade, network traffic, and security. 
For an X terminal to have X appeal, it 
has to solve your particular questions 
about these issues. 
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per second) communications controller that 
offers near instantaneous multiuser graphics 
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You CouLD Buy FivE DUMB TERMINALS. 


Or ONE SMART TINYTERM. , 


There are a number of ways to access a UNIX, VAX or any other multi-user computer. Some of these options can 
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dollar-for-dollar, it puts more 
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TinyTERM ’s Network Version 
runs with your network soft- 
ware to give access to any 
computers on your network, including support for FTP TCP/IP, 
Sun PC/NFS, Excelan, Locus PCI, Retix OSI, Ungermann Bass 
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Product Review 


PLANTING APPLES IN 
UNIX NETWORKS 


By Harry Avant 


ant to make an Apple 

Macintosh your front 

end to UNIX? With Pacer 

Software’s PacerLink 

product you get terminal emulation 

power that ranges from simple log-in 

sessions to complete integration of 

Macs into a UNIX host system. The 

software is so easy to install and use that 

I wonder why anyone would resort to 

A/UX, the Apple variant of UNIX, to 

marry a Mac to a UNIX host. (For more 
on A/UX, see review on page 48.) 

PacerLink can be simultaneously 

connected to six common UNIX systems 

including the Sun-3 and -4 series and 

Interactive 386/ix systems. Versions 


are also available for the Data General. 


Aviion, NCR Tower, and Sequent Sym- 
metry. When configured to support five 
concurrent Mac users on a Sun host, 
PacerLink costs about $1,200. Direct 
competitors to PacerLink include Mt 
Xinu’s KAShare, IPT’s Ushare, and 
Helios Software’s Ethershare. 

PacerLink provides capabilities for vir- 
tual disk, file transfer, and print services, 
in addition to its basic function as a so- 
phisticated terminal emulation program. 
In terminal emulation mode, it offers a 
command language for automating com- 
mon functions, programmable function 
keys, single or multiple file transfers, 
simultaneous terminal emulation to 
multiple hosts, and control of modems— 
a solid lineup of features. 

PacerLink can be used with any Mac 
Plus or later system, including the Mac 
II/fx. This is a plus for older Mac sys- 
tems that can’t run A/UX. All they need 
is MacOS 6.x and a minimum of 512 kilo- 
bytes of memory. You can run Pacer- 


PacerLink lets you emulate several popular 
terminals using Macintosh computers 


Link using diskette drives instead of a 
hard disk, but performance suffers. 
Mac files are supplied on two diskettes, 
which install easily using tar and a sup- 
plied script. Two program files install 
into the system folder. The rest of the 
program files can be installed anywhere 
on the MacOS desktop. 

Also part of the PacerLink system are 
drivers for AppleTalk TCP/IP network 
protocols, as well as a driver that sets up 
a virtual disk on the host system. De- 
pending on the installation, plan to use 


one to four megabytes of disk space on 
the host. I used the program on a Mac II 
and a II/ci with a Sun-4/260 as my 
UNIX host. The Mac II had been tied to 
the Sun via an Apple Ethernet board 
running Apple software long ago, but 
for the review, I added the II/ci using an 
asynchronous connection to the Sun. 


Mac-ing Your Way to UNIX 

For Mac devotees, PacerLink or one of 
its three competitors is probably the 
only way UNIX can be tolerated. The 


For those accustomed to a Macintosh environment, PacerLink provides a 
comfortable transition to UNIX, complete with the Mac GUI and mouse controls. 
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TriGem’s SLT-100: 

20/25MHz SPARC IU and FPU 
42.5145.7 MIPS; 1.6 MFLOPS 
SunOS 4.4: SunView 
DOS/OS2/MacOS emulation 
4152x900 pixel resolution 
AOMBPS Ethernet interface 
SCSI-2 interface 
NiCad battery 
43.5 pounds 


I ntroducing the world’s first battery-powered SPARC 
laptop. Weighing in at less than 14 pounds and 
running on SunOS 4.1, the SLT-100 lets users take over 
2,000 SPARC-based applications on the road. 

The SLT also runs commercial programs written for DOS 
and OS/2. Plus Mac applications faster than even a Mac SE 
can run them. 


All TriGem SPARC laptops feature the SunView window 
environment. Motif/OpenLook and Open Windows are 
also available. 

And the SLT supports several Ethernet communications 
standards, including TCP/IP and NFS. So users can upload 
files created in the field, or download what they need 
from their UNIX network before heading out. 

At 15.7 MIPS and 1.6 MFLOPS, TriGem's SPARC laptop 
packs a lot of computing power. 

And a lot of market clout. 

The SLT-100 from TriGem. It's just one way we're 
redefining tomorrow's workstation and PC markets. 

Put some SPARC in your laptop business by contacting 
our U.S. subsidiary below. 


TriGem 


TriGem Corp.; Box D.PO. Box 3333. Encinitas, Ca 92024 Tel) 619-558-6690 Fax) 619-558-8943 
TriGem Computer GmbH; HauptstraBe 350 D-6263 Eshborn, West Germany Tel) 06173-640066 ~9 Fax) 06173-61703 
TriGem Computer Inc.; 784-6 Kisung B/D Yeoksam-dong, Kangnam-gu Seoul, Korea Tel) 569-1701/569-1196 Fax) 561-0364 
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simple reason is it provides the graphi- 
cal user interface (GUI) of MacOS- 
replete with mouse controls, windows, 
dialog boxes, pulldown menus, and the 
trash can—-to work with the UNIX envi- 
ronment. Unlike A/UX, it does not turn 
the Mac into a UNIX machine. Instead, 
it gives you a Mac window into a UNIX 
environment. 

PacerLink is one of three related 
products, the other two being Pacer- 
Share and PacerGraph. PacerLink itself 
lets you connect to any UNIX host via 


acerLink 
is a Mac window into 
the UNIX world 
eae 


an asynchronous serial line. Pacer- 
Share, which sells for an additional $500 
for five users, allows a host system to 
function as a file server for a Macintosh 
network, emulating the AppleTalk Filing 
Protocol on the host system. Pacer- 
Graph, which sells for $150 per CPU, 
adds color graphic emulation for Digital 
Equipment Corp.’s VT240 or VT241, or 
Prime’s PT200. PacerPrint, which lets 
you share PostScript printer resources 
between Mac and UNIX users, sells for 
$2,000 for up to five printers or $4,000 
for an unlimited number of printers. 

Using PacerLink to connect to a host 
is done in the usual Mac way: double- 
click on the host icon. Doing this starts 
terminal emulation and opens a commu- 
nication window. To configure emulation 
mode, you merely pull down the Config 
menu in the Mac window, choose Edit 
Communication Settings, and Save As to 
create a new host icon. The table lists ter- 
minals that can be emulated. 

The software’s tie-in to AppleTalk 
makes a lot of sense. AppleTalk is a local- 
area network protocol built in to every 
Macintosh. AppleTalk networks can be 
linked together to form an interconnected 
series of zones. Linking networks allows 
you to use resources that are external 
to your local zone and extends the do- 
main over which files can be shared. 

The major disadvantage to Apple’s 
network is the LocalTalk transceiver 
speed limit of 230.4 kilobits per second. 
On the plus side is the fact that every 
Mac has a LocalTalk transceiver built 
in. Adding an Ethernet transceiver to a 


Mac is equally simple and ups the speed 
to 10 megabytes per second. But you'll 
pay an extra $300 or so for the board. 
With an Ethernet board you can also 
run MacTCP Apple’s implementation of 
TCP/IP. 


Getting Down to Business 


After connecting to a UNIX system with 
PacerLink, you can open additional win- 
dows using the same or different set- 
tings to log on to the same host as a 
multiple user, or to several different 
hosts at the same time. All conventional 
Mac techniques for window manipula- 
tion are available, including window 
dragging, re-sizing, scrolling, panning, 
and zooming. By shrinking a window 
down, it can become one fourth size of a 
regular window, but is ready to pop back 
to full size with a simple mouse click. 

Using multiple windows points out a 
major difference between asynchro- 
nous serial line connections and net- 
work hookups. When you are con- 
nected via serial lines, only one connec- 
tion is allowed for each serial port. A 
network connection allows for multiple 
connections. So, if you do want to tie 
into several hosts simultaneously, for- 
get RS-232 and go for a network. 

PacerLink windows have some neat 
features. Icons in the lower left corner 
keep you informed about the status of 
your connection. Other icons tell you 
when you are recording or playing a 
command script, and when your graph- 
ics mode is in operation. Softkeys are 
displayed above the window, allowing 
Mac keyboards to emulate terminal 
function keys, which you can repro- 
gram simply by accessing a pulldown 
menu. You can also map commands to 
softkeys. 

Using the program with TCP/IP is 
equally simple, but setup is a lot more 
complicated than with asynchronous 
communications. PacerLink uses con- 
ventional Mac pulldown windows and 
one-button mouse controls, but this 
can’t overcome the complexity attached 
to setting up an Ethernet network. Pacer- 
Link does not automatically solve Inter- 
net Protocol address questions that are 
apt to arise, nor does it let you know 
whether you are connecting to Ether- 
net via LocalTalk. In short, you have to 
know your network fundamentals to 
configure PacerLink with TCP/IP. 

If your network connection is already 
up and running, you will like the sim- 
plicity of setting host and Mac ad- 
dresses, as well as the selection of 
subnet offsets and sizes available on the 
Edit Communication Settings menu. 
Compared to generating an ASCII file 
using vi or emacs, this is a joy. 


PacerLink 
Pacer Software, Inc. 
7911 Herschel Ave., Ste. 402 
La Jolla, CA 92037 
619-454-0565 


Good terminal emulation. Simple 
to configure and use. Supports 
multiple connections to multiple 


hosts. 


Does not support Post Office 
Protocol, Simple Mail Transfer 
Protocol, or Netnews News 
Transport Protocol. 


Version: 5.3 

Systems: Sun-3 and -4 series (in- 
cluding SPARCstations), the Santa 
Cruz Operation, Interactive 386/1x, 
Data General Aviion, NCR Tower, 
Digital Equipment Corp. DECsta- 
tion, Hewlett-Packard 9000, Mo- 
torola, IBM RS/6000, and Sequent 
Symmetry, among others. An Apple 
Macintosh running MacOS 6.x is 
required as a front end. 
Licensing: Per CPU. 

Price: $1,200 for 1 CPU license 
with 5 concurrent users, and 
$1,200 more for PacerShare 
module for Sun, or $2,000 for both 
PacerLink and PacerShare. Pacer- 
Graph is $150 per user. PacerPrint 
is $2,000 for up to five printers. 
Support: 9 a.m. to 7 p.m. (EST), 
508-898-3300, no toll free number, 
annual maintenance fee of 20% 

of initial cost. 


Warranty: 90 days on media. 


Serious Sampling 


PacerLink offers six pulldown menus: 
File, Edit, Config, Transfer, Special and 
Windows. Config is used to create or 
modify a particular communication set- 
up. Three protocols are available: asyn- 
chronous, AppleTalk, and TCP/IP. 
With asynchronous, you can perform 
the usual setting of baud rate, data bits, 

stop bits, and parity. 
Config also has sub-menus for setting 
up dial connections for modem use. 
continued 
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PacerLink 


When AppleTalk is selected, you can 
configure your Mac to work with Local- 
Talk or PhoneNet, or EtherTalk when 
running on Ethernet. There’s nothing 
surprising here, just select the Zones 
and Services. 

PacerLink allows you to use disk 
space on the host as a virtual disk for 
the Mac. Virtual disks appear as just an- 
other drive on the Mac. Four virtual 


THE 
GRAPHICAL 
USER 
INTERFACE 
BUILDER 


INTERFACE DESIGN 


ART of 


Che 


For Further Information, please write 
Lambert Associates, 

PO Box 452, OR 97106 

Fax: (503) 223 3071 


or direct to IST. 


Quite Simply - it beats writing all that C yourself. 


disks can be mounted at a time and can 
reside on the same host or different 
hosts. This is an interesting way to have 
a backup capability for the Mac files, be- 
cause the virtual disks store both the 
Mac’s data and folder information. 

File transfer, in PacerLink’s outlook, 
includes conventional file transfer be- 
tween computers and transfer between 
a computer and a printer. Simple menu- 


YY 


L™ 


VO" C stops being fun 
when you're struggling 


with the X and Motif toolkits. 


There’s so much to learn, so 


little time - and you thought that 


graphical user interfaces made 


computers easier to use. Easier 


for the user, yes, but much more 
complex for even an experienced 
C programmer. 
any . 
here is a solution. 
e> X-Designer lets you build 


a working Motif interface in 


minutes, graphically - right 


before your eyes. 


mmm MM PERIAL 


IST scttwane 


mums TECHNOLOGY 


95 London Street, Reading 
Berks RG1 4QA. United Kingdom 


Tel: +44.734.587055. Fax: +44.734.589005 


email: sales@uk.co.ist 
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Terminals Emulated 


By PacerLink 


Applied Digital Data Systems model 60 
Data General Dasher D641 So 
Prime Computer PT200 

Prime Computer PT200 Graphics* 
Prime Computer PT250 

Generic ASCII Terminal 

Televideo Systems 950 

Stratus Computer V102 

Digital Equipment Corp. VT100 
Digital Equipment Corp. VT220 
Digital Equipment Corp. VT240* 
Digital Equipment Corp. VT241* 


* requires PacerGraph 


driven commands let you ship your 
Mac files to a host printer spool or move 
them from a host into a printer located 
on an AppleTalk network. I definitely 
liked the flexibility PacerLink offered 
here. 

Conventional file transfer is limited, 
however. Only three types of files—text, 
binary, and MacBinary-—are supported, 
but PacerLink does let you send or re- 
ceive multiple files. The software does 
not support any common file transfer 
protocols such as Kermit or Xmodem, 
but relies instead on its own implemen- 
tation of CRC and checksums for error 
detection. 

Documentation consists of three 
manuals. The first manual describes in- 
stallation and administration issues, and 
covers all of the supported UNIX hosts, 
except for Suns, which are covered in a 
addendum. The documentation is 
rounded out with a user’s guide, and a 
45-page MacTCP Administrator's Guide, 
a decent resource for a network ad- 
ministrator. 

Allin all, PacerLink offers a common 
sense way for Mac users to connect to 
UNIX systems. In the DOS world, simi- 
lar types of products have met with 
huge success, and with the three simi- 
lar products on the scene, it is obvious 
that PacerLink is going achieve at least 
a modicum of success. So if you need a 
Mac front end to UNIX, PacerLink is a 
good bet. 


Editor-at-Large Harry Avant works in Pasa- 
dena, Calif., where he heads a group that 
investigates tools, techniques, and method- 
ologies related to system-level testing. 


What do all these computers 
have in common? 


As your business moves to Open Systems, 
don’t miss out on a vital element — X.desktop, 
the graphical front-end with mouse, icons and 
pull-down menus that makes different UNIX 
computer systems look and behave the same. 

The IXI X.desktop has emerged as the 
standard graphical user environment for all 
major UNIX platforms and works with 
character-based as well as graphical applica- 
tions. Providing a consistent front-end for all 
the resources in your corporate network, 
X.desktop is vital to your system integration 
strategy. 

This point and click interface is intuitive 


X.desktop™ 


and powerful thanks to its advanced object- 
oriented technology and can be customized to 
meet the exact requirements of your 
workplace. 

X.desktop is included with the OSF/Motif 
graphical user interface on your UNIX 
hardware or available from leading software 
distributors and system integrators. 
X.desktop is setting the standard for 
tomorrow’s user interfaces . . . 

“a snap to learn . . . [recommend that you 
buy X.desktop. Why wait any longer to taste 
the future of UNIX computing?” 

Unix World, May 1990. 


Call [XI today on 1-800-933 7557 


UM 


Suite 300, 1737 North First Street, SanJose,CA 95112 Europe: + 44223462131 Japan: + 8135063676 


@ X.desktop is an integral part of the vendor’s Motif graphical user interface, 0 X.desktop is supplied by distributors on this platform. X.desktop, [XI 
and the [XI logo are trademarks of [XI Limited. All other products or brand names are trademarks or registered trademarks of their respective 


companies. 
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Open Desktop 


DELL 
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OSun 3, Sun 4 & SPARCstation 
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@ NCR Windows 
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Tektronix. 


XD88 & TekXpress 


NEC 


BEWS4800 
Panasonic 
WBE Workstation 


2ymips 


ORISCwindows 


apollo 


ODOMAIN X Windows 


OMRON 


@ Luna Workstation 


ss OSF/MOTIF™ 


OSF certifies that X.desktop is 
OSF/Motif Style Guide Compliant 


OPEN 
= DESKTOP 


TRUE GENIUSIS THE 
SIMPLE EXPRESSION OF 
COMPLEX IDEAS. 


The most powerful software 
applications are those that are most 
easily understood. Like it or not, few 
people see the beauty of your code, 
the poetry of your program. 

What they see is a screen. 
Some icons. Some charts, graphs, 
maps and symbols. They see that 
somehow, you have been able to get 
a computer to do something they 
want. And they see it through the 
graphical user interface. 

Which is why we have created 
the DataViews® family of products. 
DataViews is the graphical user 
interface development environment 
that makes it easy for you to display 
dynamic data and for your user to 
interact with the application. 

Whatever graphic image 
you need is easily created with 
DV-Draw® our drawing editor. You 
can choose from DV-Draw’s 


inventory of predefined input and 
output objects. And use it to develop 
images that dynamically represent 
real-time data. 

To bind these images into your 
application, there’s DV-Tools® A 
library of C subroutines, DV-Tools 
allows you to create or optimize the 
interactive capabilities needed for 
effective high-level user input and 
customized real-time data output. 

DV-Proto enables you to build 
working prototypes of your appli- 
cation without programming. To 
create graphic interfaces for 


specific drawing editors, there’s our 
Graphical Editor Construction Kit" 
And there’s also a DXF conversion 
utility. 

No matter the industry, a 
successful application is not only 
accurate, it’s easy. And with 
DataViews, making it easy has never 
been easier. 

DataViews, the leader in 
graphical user interface develop- 
ment environments. Simple. 

For more information on the 
DataViews family of products, call 
1-413-586-4144 Ext. 210. 


NEXPERT® Object 

expert systems <\ dea ‘ 

applications, we EN 

ofierthe DataViews/ X \ Woe ee ataVie W S 
NEXPERT Subrou- a ee ee VT Comporaton 
tine Bridge For iS 

creating custom- V.. Corporation, 47 Pleasant St., Northampton, MA 01060 


ized, application- 


V.I. Corporation (Europe) Ltd., Berkshire, England + 44-734-756010 


DataViews, DV-Draw, DV-Tools, DataViews/NEXPERT Subroutine 


Bridge and Graphical Editor Construction Kit are trademarks of V.1. Corporation. 
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NEXPERT is a trademark of Neuron Data Corporation. 


Product Review 


FICK ALCHUL 
NY GUI 


By Scott Raney 


eveloping in-house applica- 

tions for a graphical user in- 

terface (GUI) is expensive 

and time consuming. Pro- 
gramming environments require spe- 
cialized tools and faster machines, and 
training costs soar because it takes sev- 
eral months to learn a GUI toolkit. And 
if portability between GUIs is your main 
concern, these costs rise even more un- 
less you use XVT (eXtensible Virtual 
Toolkit) from XVT Software. 

XVT lets you create applications for 
six popular environments: MacOS, Mi- 
crosoft Windows, Presentation Man- 
ager, X11/Motif, X11/Open Look, and 
even character-based environments. In 
most cases, you merely recompile the 
XVT application source code to port be- 
tween these environments-sort of the 
GUI way of upholding the primary 
UNIX directive, portability. 

There’s one little problem, however: 
products created using only XVT’s por- 
table functions may have a tough time 
competing in the retail market. Multi- 
GUI products, such as Wingz, Frame- 
maker, and Island Write/Paint/Draw, 
surely have the edge when it comes 
to taking advantage of a given GUI’s 
features. 

Rather than provide a complete re- 
placement for native toolkits, XVT’s li- 
brary translates application calls into 
the form required by the native toolkit. 
The result is that applications written 
using XVT have the look and feel of ap- 
plications written directly to the native 
environment. But it also means that 
XVT can only support the functions 
common to all of the supported environ- 
ments (plus a few special features, such 


Can't decide which GUI to develop for? 
Relax. You may not have to choose 


as child windows), which limits the pro- 
grammer’s range of user interface op- 
tions. It definitely excludes one com- 
mon option, dialog box traversal using 
the Tab key, and advanced options such 
as custom bit-mapped buttons and 
menus. XVT also does not allow access 
to all native widgets in Motif. 

To get the feel for developing an ap- 
plication with XVT, I duplicated a user 
interface I had previously implemented 
using the Motif widget set. The appli- 


cation was a contour map editing pro- 
gram developed under contract for a 
local company. It was designed in a 
style common to computer-aided de- 
sign (CAD) applications on the Mac: it 
had a toolbox with an icon for each 
tool, a zoom control, a work area with 
scrollbars, and various menus and dia- 
log boxes. 

I used XVT on a 33-MHz 386 system 
under both The Santa Cruz Operation’s 
Open Desktop and Microsoft Windows. 

continued 


MapInfo Corp. uses the XVT library to provide a consistent user interface for its 
desktop mapping software on workstations, Windows 3.0, and Macintoshes. 


UNIXWORLD MAY 1991 


103 


XVT 
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Development can be done on any of the 
supported platforms, but most of my de- 
velopment was with XVT under UNIX, 
because Microsoft Windows doesn’t of- 
fer real multitasking, as effective a set of 
debugged tools, or core files. Installa- 
tion on both systems was straightfor- 
ward, although I had some trouble 
building the Microsoft Windows sam- 
ple applications. 


A Comfortable Environment 


Developers familiar with Microsoft 
Windows will feel at home with XVT. Al- 
though the call names are different, the 
basic structure of applications and re- 
source files is the same. Unlike widget- 
based programming in Motif or the 


VT translates 
function calls into 
similar functions in 
the underlying 
window system 
EL 


AT&T Open Look toolkit in which each 
control has its own callback function, 
XVT sends all events of the same type to 
the same function. The events are then 
teased apart using the C switch state- 
ment. Although I prefer the widget ap- 
proach, the structure doesn’t make 
much difference. 

I like the way XVT lets you build re- 
sources. The XVT resource language 
(URL or Universal Resource Lan- 
guage) is simple and flexible. It resem- 
bles the Microsoft Windows resource 
script language, but is even simpler. It 
is also much simpler than the Motif 
User Interface Language (UIL). For 
example, the syntax is cleaner in URL 
and it is easier to group objects with 
their attributes. 

Relying too much on any resource 
language has its drawbacks. When I de- 
velop in Motif, I usually split the re- 
source definitions between the applica- 
tion code, where objects (controls) are 
created; and an application defaults file 
that specifies object positions and text 
strings. Besides enhancing start-up per- 
formance, this approach is more flexi- 
ble than the XVT and UIL methods, be- 
cause size, position, and text strings 
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associated with an application can be 
changed without recompiling. This 
makes tuning more efficient and lets 
users customize an application. For ex- 
ample, a system administrator could in- 
crease the screen font size to compen- 
sate for a user’s poor eyesight. 


Square One with XVT 


The first step in developing a GUI appli- 
cation is to find a template program that 
already has some of the features you 
need to implement. This part is easy 
with XVT because it comes with a wide 
range of source code for sample applica- 
tions. I chose the scroll application, 
which came with scroll bars as well as 
the code to scroll the work area. 

The usual second step is to custom- 
ize the menus, one of the easiest steps 
in coding a GUI application. At this 
point, I used XVT’s URL language and 
found it as easy as its design suggested. 
It only took a few minutes to code my 
menu interface, a process that had taken 
several hours using C and the Motif 
widgets directly. 

My next step, creating the toolbox 
and the tool icons, didn’t go smoothly. 
With the Motif toolkit, I used toggle 
buttons with pix maps for the tool 
icons. With XVT, no such feature is 
available. Each icon must be redrawn 
by the application code, and the appli- 
cation must determine the icon associ- 
ated with the mouse button being 
pressed. 

Even worse, icons cannot be de- 
fined in UIL. Although you can use 
XVT’s URL to define icons for the non- 
Motif platforms, you must go through 
a complicated procedure to use icons 
in Motif. XVT supplies an example of 
how to do this, so I eventually accom- 
plished the task, although it took 
about as long as doing it using the Mo- 
tif widgets directly. 

Laying out dialog boxes was also 
about as easy as using the Motif wid- 
gets, and somewhat easier than using 
the Microsoft Windows resource lan- 
guage. Fine tuning the size and posi- 
tions of the controls is tedious because 
you must enter numbers into the re- 
source file and then compile it. Using a 
GUI builder, or User Interface Man- 
agement System (UIMS), is a more ef- 
ficient way to do this. There are several 
GUI builders available for Motif, al- 
though some are relatively expensive. 
The Microsoft Windows Software De- 
velopment Kit (SDK) also comes with 
icon and WYSIWYG resource editors, 
which are typical components of a 
UIMS. XVT is working on its own dia- 
log box editor planned for release in 
mid-1991. 
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XVT 
XVT Software 
1800 30th St. 
Box 17665 
Boulder, CO 80308 
303-443-4223 


Excellent documentation, sample 
code, and support. Easier to use 
than native windowing systems. 
Practical user interface language. 


UNIX versions produce large 
applications. Some application 
features are not completely porta- 
ble. No dialog box editor in the 
review version. 


Version: 2.0 

Systems: Macintosh, Microsoft 
Windows (80x86), OS/2 Presenta- 
tion Manager (80x86), Interactive 
386/ix, SCO UNIX/Open Desktop 
(80x86), Sun (680x0 and 
SPARC), IBM RS/6000, VAX/ 
VMS, DECstation, HP9000/300 
Licensing: Per user. No run-time 
royalties on applications shipped. 
Price: Mac, Microsoft Windows, 
OS/2: $795, $5,000 for source li- 
cense. X/Motif: $1,495 (386 sys- 
tems), $3,495 (other systems), 
$10,000 for source license. 
Support: J] a.m. to 7 p.m. (EST) 
Monday through Friday, except 
12:30 p.m. to 7 p.m. (EST) Wednes- 
day. Yearly maintenance contract 
includes telephone (303-443- 
8XVT), fax, and e-mail technical 
support and upgrades for one year. 
First year of contract included in 
purchase price, renewable annually, 
Warranty: One year against defects. 


Power Tools 


In addition to basic function calls, which 
XVT translates into roughly similar 
functions in the underlying window sys- 
tem, XVT includes higher level func- 
tions. These provide advanced 
functionality and pull together disparate 
programming elements. Font-handling, 
window scrolling, and color selection 


Using VGA with X-Window is 
like playing tennis in a closet. 


Only Microfield’s display 1280x1024 resolution Multiply your productivity by 
controller gives you 4 times puts 4 VGA displays worth of specifying Microfield from 
the working area and up to text and graphics on-screen your local SCO dealer. Un- 


40 times the speed. at once. That's multi-tasking cramp your style and move up 
Without Microfield, you'll with maneuvering room! to a power game pec 
never see how exciting X- Other high-resolution soon! Ss 


Window environments like graphics cards won’t show 
SCO'’s Open Desktop canbe. —_you, either: independent 

VGA won't show you: its benchmarks show Microfield, 
640x480 pixel resolution, good with its 64-bit internal bus, 
for 80 standard characters per uns up to 20 times faster 
line, lets you do little more than other leading high-res 
than stack windows on top of cards, and up to 40 times 
each other. But Microfield’s faster than VGA. Our 


reflexes won’t slow you down! 


Microfield: The 4x X-Window Solution 


FAX (503) 641-9333 
(800) 334-4922 


and Open are trademarks of The Santa Cruz Operation, Inc. 
Renny Fhe Gonahen Beaverton, OR. All rights reserved.  36-12-90-1 
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-Tntroducinga 
Kinder, Gentler UNIX. 


By seamlessly networking PacerLink” provides the core large-scale applications, advanced 
Macintosh computers with UNIX® communication functionality with security, E-mail, automatic backup 
platforms, Pacer gives the world’s multi-window terminal-emulation, and wide-area network capabilities. 
fastest growing operating system the _file transfer, print spooling and virtual And it’s all made possible by 
industry’s friendliest front-end. disk capabilities for both Mac and Pacer, whose Apple Talk” networking 
Which simply Bi Go a _ MS-DOS" PacerShare® —_ expertise is second only to Apple’s. 
means that everyone goes a step further by At Digital” sites, for example, Pacer is 
can access the power turning UNIX comput- _the only vendor offering connectivity 
and functionality of a ers into high-capacity for Mac to Digital’s VAX™ and RISC- 
UNIX file server - at AppleShare™ servers. based platforms. 
the touch ofa mouse! | =} Without learning a To see what connectivity 
With the Mac's flsheig wih elon elofa tla, SDGLE solutions Pacer provides for your 
graphical user interface UNIX UNIX platform, call 
and the wide range of UNIX command, Mac users sere (619) 454-0565 on the 
applications software, worker can exploit a multi-user ener an .- West Coast or (508) 
productivity can be greatly enhanced. — environment that has feeeeeemeeess. § 898-3300 in the East. 


PACER SOFTWARE, Inc., 7944 Herschel Avenue, Suite 402, La Jolla, CA 92037 (619) 454-0565; 1900 West Park Drive, Suite 280, Westborough, MA 01584 
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Apple Computer, Inc.; UNIX is a registered trademark of American Telephone and Telegraph Company; MS-DOS is a trademark of Microsoft Corporation; the Digital logo 
and VAX are trademarks of Digital Equipment Corporation; the Sun logo is a trademark of Sun Microsystems, Inc. 
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XVT 


are all much easier using the XVT li- 
brary calls. None of these is really hard 
to do in the native environments, but 
they do take time. 

Something difficult to program in 
Motif, but easy in XVTJ, is printing. Both 
the X Consortium and the Open Soft- 


or companies 
that produce 
in-house applications, 
XVT is excellent 
eves eae 


ware Foundation have consistently ig- 
nored the issue of producing printed 
matter from X and Motif applications. 
This, along with a weak font-handling 
system, makes using a printer in the 
framework of the X Window System a 
near impossibility. Not so with XVT. 

What most production X applica- 
tions have done is include the code to 
produce a PostScript file in the applica- 
tion itself. The file can then be sent to a 
PostScript printer. In essence, XVT 
does this, but with the added benefit of 
having a common imaging model for 
the screen and printer-that is, an appli- 
cation uses the same calls to draw to 
both. 

One aspect of the toolkit I didn’t like 
was the naming scheme. Windows, Mac 
Toolbox, X, and Motif use uppercase and 
lowercase letters in function names 
(such as ThisFunctionName), with X 
and Motif going further by starting func- 
tion names with an X or Xm (XmFunc- 
tionName). XVT uses underscores with 
no prefixes (this_function_name), leav- 
ing no easy way to dis-tinguish library 
calls from application subroutines. Your 
only hope is to use XVT long enough to 
memorize the almost 300 function, 
macro, and variable names that are 
available. 


More on Portability 


Overall, reimplementing my contour ed- 
iting application using XVT was only a lit- 
tle easier than using the Motif toolkit. 
Even worse was the difficulty working 
around the many bugs in the Motif 1.03 
widget set (the only version XVT sup- 
ported at the time of this review). Al- 
though features such as keyboard 
traversal and help callbacks work prop- 


erly in Motif version 1.1, you must simu- 
late these functions when using the older 
version. It is harder to simulate in XVT 
than in Motif. XVT provides hooks into 
the underlying system software in all en- 
vironments, however, so I could have ac- 
cessed the underlying widgets directly. 
This kind of programming is not porta- 
ble and rails against the concept of XVI. 

Another disadvantage of the way 
XVT has chosen to support the X envi- 
ronment is the tremendous size of appli- 
cations that use X widgets. Even the 
simplest application is about 1.2 mega- 
bytes, more than 10 times larger than 
an equivalent large-model application in 
Microsoft Windows. The XVT package 
takes up about 16 megabytes of disk 
space on a 386 system with all the sam- 
ple applications built, yet the package 
from XVT fits on two 1.2-megabyte 
floppies. 

Key components in a product like 
XVT are the quality of the documenta- 
tion and technical support. I was im- 
pressed by both. The documentation is 
clear, complete, and well indexed. The 
tutorial manual looks especially well 
done and has first-time GUI program- 


mers in mind. Technical support is also 
excellent. XVT puts their developers on 
the support phones (they take turns), 
so you can talk with someone knowl- 
edgeable about the product. In addition, 
if you are interested in C++, XVT offers 
a C++ library available in source form 
for $195. 

As I said earlier, I can’t recommend 
XVT for shrink-wrapped retail applica- 
tions. To be competitive, retail prod- 
ucts need to be supercharged, unique, 
and distinctively styled—difficult goals 
if portability is mandated. But for a 
company that produces in-house appli- 
cations for multiple GUI environments 
(and this is where you'll find the majority 
of application developers), XVT is an 
excellent system. Not only is it easier 
to learn and use than a native toolkit, 
but you get real portability free of 
charge. 


Scott Raney (raney@boulder.colorado.edu) 
has designed and coded several window 
system-based applications. He currently 
consults part-time while working on his 
Ph.D. at the University of Colorado, Boulder, 


UNIX and Emerson UPS 
Power Protection from the Expert 


Don't let a power failure crash 
your UNIX or VMS system. With an 
Emerson UNIX Interface Kit and the 
Accupower Micro UPS, your data is 


safe. Each kit includes software which 
provides a computer running UNIX or 
VMS with the ability to interface with 
the Accupower UPS. Upon a power 
loss the software executes an orderly 
unattended system shutdown. 


Emerson’s UNIX Interface kit is 
designed for SCO UNIX and XENIX, 
DEC VMS and ULTRK, IBM AIX, AT&T 
UNIX, SUN OS, HP-UX and 
INTERACTIVE. 

To protect your UNIX system with 
and Emerson Accupower Micro UPS 
and UNIX Interface Kit, call 


Computer Power Protectio 


The above mentioned tradenames are trademarks of their respective owners. 
© 1991 Emerson Computer Power, Affiliate of Emerson Electric Co. 
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Optimize Your 
Workstation 
Performance 


Whether your application is database 
management, financial modeling, engi- 
neering development, scientific analy- 
sis, or whatever... more memory 
means better performance for 


you. 


Kingston designs and manufactures the 
widest variety of memory upgrades 
available for workstations, PCs, and 
laser printers, as well as a versatile line 


of mass storage products. 


For high quality workstation memory 
backed by a lifetime warranty, rea- 
sonable prices, and great service, call 


Kingston today. 


Manufacturers of 
memory products for: 


IBM RISC System 6000 
DEC 3100, 5000 and 5100 
HP Apollo 9000, Series 400 
Sun Microsystems 
Silicon Graphics 


Data General Aviion 


Manufactured by 


the memory to remember 
17600 Newhope St Fountain Valley, CA 92708 


(800) 835-2545 
FAX (714) 435-2699 


All Trademarks and registered trademarks are of their 
respective companies. 
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STANDARDS 


Update by Frank Hayes 


(CONSORTIUM FORMS UNIVERSAL 
CHARACTER CODE STANDARDS 


| nteroperability is one of the key fo- 
cuses of open systems today. The 
ability of different systems to work to- 
gether goes beyond UNIX to include 
systems ranging from PCs to main- 
frames. But it’s difficult to believe that 
computers spread throughout the 
world will ever interoperate when they 
literally don’t speak the same language. 

Most English-speaking computer 
users use ASCII for their computerized 
text. Users in other parts of the world, 
however, may use text with a wide vari- 
ety of other characters, ranging from Ar- 
abic and Hebrew to Kanji and Hangul. 
Many languages have their own charac- 
ter codes and even those that use some 
variation of ASCII may require additional 
characters for accents and other special 
markings. You can send text back and 
forth between computers using different 
character sets—but unless at least one 
machine can speak both languages, a 
message is likely to come out gibberish 
on the other end. 

Now a group of United States hard- 
ware and software vendors has come up 
with a new universal character-code 
system. The consortium is called Uni- 
code, Inc., and includes IBM, Microsoft, 
Sun, and Next as members. They say 
the new approach, dubbed Unicode, 
will eliminate the confusion of transla- 
tion and allow every computer system 
to handle text in exactly the same code. 
And, in spite of competition with official 
standards organizations, Unicode could 
do just that. 


Unicode’s Advantage 


Unicode is a character-code system that 
gives a unique numeric value to each 
printable character in almost every lan- 
guage currently in use. Unicode’s collec- 
tion of alphabets includes English, along 
with the European languages that use 
Latin characters, plus Greek, Cyrillic, Ar- 
menian, Hebrew, Arabic, Ethiopian, 
Devanagari (Sanskrit), Bengali, Gur- 
mukhi, Gujarati, Oriya, Tamil, Telugu, 
Kannada, Malayalam, Sinhalese, Thai, 
Lao, Georgian, and Tibetan alphabets. 


In addition, Unicode includes Chi- 
nese, Japanese, and Korean character 
sets—both the abbreviated phonetic char- 
acters, such as Japanese Hiragana and 
Korean Hangul, and the thousands of 
traditional Han, or Chinese, ideograms. 

In many respects, Unicode is mod- 
eled after ASCII, the familiar American 
Standard Code for Information Inter- 
change that’s used by workstations and 
PCs. As in ASCII, every Unicode char- 
acter code represents a single, unam- 
biguous character. ASCII uses a single 
byte of memory to represent each char- 
acter. That means the character set can 
represent, at the most, 256 different al- 


n many 

respects, Unicode is 

modeled after ASCII 
ee 


phabetical characters, numbers, punc- 
tuation marks, and other symbols. 
That’s easily enough for the American 
English ASCII was designed for, but 
doesn’t leave much room for foreign 
alphabets. 

In contrast, Unicode character codes 
require two bytes, or 16 bits, which raises 
the limit to 65,536 different characters— 
enough for the alphabets of most of the 
world’s languages. But it still falls far 
short when you add the traditional al- 
phabets of China, Japan, and Korea. 


The Han Unification 


The traditional characters for writing 
Chinese, Japanese, and Korean text are 
called Han, or Chinese, characters. All 
three languages are derived from the 
same set of picture-based characters 
that originated in China. 


Each language has its own pronunci- 
ation for the same character. For exam- 
ple, the character for a man or person is 
called “ren” in Chinese, “zin” in Japa- 
nese, and “in” in Korean. In some cases 
the meaning of a character is slightly 
different, too. For example, the same 
character that means “soup” in Chinese 
(tang) merely refers to “hot water” in 
Korean (thang). 

Ifyou take the existing computer char- 
acter standards from China, Taiwan, 
Japan, and Korea and place them end to 
end, they add up to almost 125,000 char- 
acters. That’s almost twice as many char- 
acters as even Unicode provides. Even 
after you eliminate duplicate standards 
for the same language, the three lan- 
guages add up to about 36,000 regularly 
used Han characters. 

Unicode solves this problem by “unifi- 
cation.” Whenever possible, if two differ- 
ent languages use the same character, 
Unicode gives the character a single 
code. Thus, “ren,” “zin,” and “in” all have 
the same code-the name is different, but 
the symbol is the same and it gets a sin- 
gle Unicode value. 

Unification isn’t really much different 
from the way ASCII is used. For example, 
the letter Z is pronounced “zee” in the 
United States, “zed” in Canada, Britain, 
and France, and “tset” in German—but 
all three are represented by the same 
ASCII character. However, Z is an ab- 
stract symbol-it means nothing in par- 
ticular until you combine it with other 
letters—while each Han character repre- 
sents a word. 

Boiling down tens of thousands of 
Han characters from three languages 
into a single code is tricky at best. The 
result of Unicode unification is a Han 
character set of only about 18,000 
unique characters. That’s a small 
enough collection to leave room for 
less-frequently used Han characters, as 
well as the rest of the world’s alphabets. 
In fact, the entire character set for ver- 
sion 1.0 of Unicode takes up about 
25,000 characters, leaving plenty of 
room for expansion. 

continued 
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_ Standardized on ASCII 


_ Because Unicode attempts to be a truly 
universal character code, its developers 
hunted for characters wherever they 
could find them. Though the numbers 
are reduced by unification, Unicode can 
represent the characters from virtually 
every International Standards Organiza- 
tion (SO) standard and many national 
standards, as well as more specialized 
character sets such as the International 
Phonetic Alphabet and the U.S. Library 
of Congress’s USMARC system for sub- 
scripts and superscripts. 

But though Unicode is very much a 
_ polyglot, combining many existing stan- 
dards, the standard it loves best is still 
ASCII. The first 128 Unicode characters 
are exactly the same as the 128 ASCII 
codes. This isn’t just chauvinism on the 
part of the American companies who 
developed Unicode; after all, a very 
large percentage of current software 
uses the ASCII character set or minor 
variations of it. 

Along with the 95 printable ASCII char- 
acters, for compatibility Unicode includes 
ASCII control codes such as carriage re- 
turn, line feed, tab, and form feed, which 
date from the days of teletypes. How- 
ever, Unicode also includes a broad 
range of typesetting-style “non-control” 
codes for explicitly marking text format. 
These include a line separator, para- 
graph separator, and more than a dozen 
different space characters for various 
purposes. There are also codes that ex- 
plicitly specify text direction-left to right 
for languages such as English, or right to 
left for languages such as Hebrew. 

Unicode also encodes virtually every 
accent and diacritic mark its developers 
could find. Any accent can be added to 
any other character by placing the ac- 
cent code after the original character 
code. 

The result, Unicode’s developers say, 
is a completely unambiguous character 
set. They claim Unicode can immedi- 
ately replace the plethora of mutually in- 
compatible 7- and 8-bit character sets 
used throughout the world. And a mes- 
sage in Unicode, transmitted from one 
machine to another, will always arrive 
looking exactly the same. 


What’s Missing From 
This Picture? 


_ Unicode sounds almost too good to be 
true. It’s backed by the biggest com- 
puter vendors of PCs, workstations, 

and mainframes. It leaves plenty of 

room for expansion, including “user” 
codes that will never be assigned to 

_ specific characters. 
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The one thing Unicode doesn’t have is 
direct compatibility with existing char- 
acter sets, other than ASCII. Translating 
text between Unicode and most other 
character sets requires a translation ta- 
ble. Even ASCII must be translated 
from Unicode if a computer system is 
expecting byte-size characters instead 
of Unicode’s 16-bit chunks. 

That lack of compatibility is where 
Unicode runs headlong into a dispute 
with ISO. ISO has been developing its 
own multibyte universal character set 
for about six years. The proposed ISO 
standard, currently called ISO DIS 


here’s no 
doubt that ISO and 
Unicode will compete 
Sears 


(Draft International Standard) 10646, 
takes exactly the opposite approach of 
Unicode’s “unification.” Instead of elim- 
inating duplicate characters, the stan- 
dards committee developing DIS 10646 
developed a system that exactly pre- 
serves the character codes from the 
many existing national and international 
character sets. 

Thus, every DIS 10646 character in 
its basic form requires 32 bits, or four 
bytes, to be represented. Each charac- 
ter consists of a prefix that specifies an 
existing ISO 7- or 8-bit character set, fol- 
lowed by a character from that set. This 
makes it possible to preserve a measure 
of compatibility with existing interna- 
tional standards. (It’s also possible to 
shorten 10646 text by omitting the pre- 
fix from some characters—which means 
characters may have different lengths.) 


To Unify Or Not To Unify 


Unicode’s designers chose to eliminate 
duplicate characters in order to squeeze 
them all into a 16-bit universal character 
set. Meanwhile, ISO’s working group 
used a more complex system to pre- 
serve existing byte-wide character sets. 
In short, Unicode aimed at future 
compatibility across applications, while 
DIS 10646’s goal was compatibility 
with current standards. 

This difference in approach has gen- 
erated more than the usual amount of 


friction between the two groups. Ordi- 
narily, a group of computer vendors 
working to develop a de facto standard 
would try to cooperate with formal stan- 
dards groups-especially when a stan- 
dards body is working on the exact 
same problem. But with Unicode’s 
stress on fitting everything into 16 bits, 
and the ISO working group’s insistence 
on compatibility with existing standards, 
it is impossible. The two strategies sim- 
ply can’t be used at the same time. 

Unicode and the ISO working group 
have kept in touch. Both sides have ad- 
justed their specifications to make it 
easier to translate between the two 
codes. But there’s no doubt that their 
codes will compete. 

The big question—-unification or com- 
patibility—has spilled over beyond the 
competition between Unicode and ISO. 
Unification of the Han characters has 
become an especially hot issue. For ex- 
ample, the Japanese national standards 
group, JISC, has no connection with the 
Unicode consortium, but the group voted 
against DIS 10646 because the ISO 
draft rejected Han unification, an ap- 
proach JISC considers so crucial that 
it’s developed its own standards for uni- 
fying the Han-based character sets. 


Universal—or Unusable? 


Can a new character code—Unicode or 
DIS 10646-gain widespread acceptance? 
DIS 10646 will soon have international 
standard status, and Unicode’s pedigree 
suggests it has a good chance, as well. 
But with tens of millions of ASCII-based 
PCs and workstations currently in use, 
the familiar byte-wide code isn’t likely to 
go away any time soon. In the beginning, 
at least, both Unicode and DIS 10646 will 
be used primarily for communicating be- 
tween computers as universal inter- 
change codes. 

Sun’s backing of Unicode suggests it 
won't be long before at least one UNIX 
variant directly supports Unicode 
through utilities and library routines. 
Apple was one of the originators of the 
Unicode project, so Unicode will almost 
certainly be incorporated into the Mac- 
intosh operating system. And Microsoft 
has already announced that its “porta- 
ble” version of OS/2 will support Uni- 
code. These factors mean Unicode 
could eventually be used for communi- 
cations and applications on UNIX work- 
stations as well as the most widely used 
PCs. All of which would give a big boost 
to Unicode-and, in turn, to the ability of 
systems throughout the world to inter- 
operate. Or at least speak the same 
language. @ 
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Power for C, C++, Ada, and Fortran Users. 

C/C++ macs™, AdaEmacs™, FortranEmacs™, are our new 
language-sensitive versions of the popular UniPress Emacs™ 
editor. They automatically recognize the language you’re 
working in and display the proper syntax structure when 
you input a keyword. Your code is even checked for match- 
ing parentheses and braces—before compiling. 


On-Line Help Windows. 

An extensive UniPress help database supports everything 
from basic Emacs commands to complex language library 
function calls. It’s customizable, so you can add to it. 


Integrated Environment. 

A UniPress Emacs editor is a total session manager with 
multiple windows—even on a CRT. You can program, 
compile, edit, write documentation, use Unix shell 
windows, send mail, run programs—all without ever 
leaving the editor. 


Rapid Development. 

UniPress Emacs runs the makefile, lists any errors, 
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Create Your Own Editing Commands. 
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Foreign Languages. 
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menus, icons, and mouse control. 
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CONFIGURING X 
DISPLAY MANAGEMENT 


In the second 

of two parts, 

we give a system 
administrator’s- 

eye view of the 

X Window 

System display 
management process 


By Mike Braca 


Mike Braca is the vice president of advanced 
marketing and technology at Visual Technology Inc., 
a manufacturer of X terminals. 


s discussed in last month’s 

tutorial, xdm is a standard 

MIT-distributed X Window 

System client dedicated to 
the management of user sessions on X 
display devices. The X Display Manager 
Control Protocol (KDMCP), used by 
xdm, is anew networking protocol devel- 
oped by the MIT X Consortium to facili- 
tate the management of user sessions 
on a network of X terminals. 

This month’s tutorial article discuss- 
es the finer points of configuring xdm to 
manage both workstations and X termi- 
nals. We will cover the two available va- 
rieties of the xdm display manager, the 
initial version that appeared in Release 3 
of X Version 11, and the XDMCP-capable 
version that came with Release 4. Both 
versions work well to control a local 
workstation display, but the addition of 
XDMCP support makes the Release 4 ver- 
sion much more useful for coping with 
remote X displays such as X terminals. 

The first step is to determine the loca- 
tion of the xdm configuration files for 
your site. If you are working with a pre- 
installed system, the first place to look is 
in the MIT default “library” directory, 
/usr/1ib/X11/xdm. If you are installing 
xdm from the MIT distribution tape, you 
can decide where the xdm directory goes. 


Overriding the 
Configuration Directory 


For those of you not familiar with the X 
distribution build mechanism, here is an 
overview of the process. The MIT distribu- 
tion tape contains the X server and stan- 
dard client programs in a source tree, 
which you should preserve when you 
read it in (use file system links where 
possible if you need to disperse the 
source). The main tool to customize the 
make files to your taste, and get them to 
work with your particular variant of make, 
is a program called imake. imake is a 


“meta-make” mechanism that allows you to 
generate site- and operating system-ap- 
propriate make files from templates easily. 

Here, the make macro TOP (represent- 
ed as ${TOP}) refers to the core, or the 
directory in the source tree that in- 
cludes the MIT officially supported X 
software. In Release 3 the core was the 
actual top of the distribution source tree 
(asin /usr/src/X11R3), but in Release 
4 an extra directory named mit was in- 
serted in the path, as in /usr/src/ 
X11R4/mit. The xdm source directory is 
located at ${TOP} /clients/xdm. To 
change the location of the xdm configu- 
ration directory, find your imake site 
configuration file, which in Release 3 
was named ${ TOP} /util/imake. in- 
cludes/site.def and in Release 4 is 
named ${ TOP} /config/site.def. If, 
for example, you want to use /var/X11/ 
xdm as the xdm configuration directory, 
override the definition of the XdmDir 
macro with cpp (the C preprocessor) us- 
ing syntax in the following format: 


#ifndef XdmDir 
#define XdmDir /var/X11/xdm 
#endif 


The #ifndef construct is included as an 
imake convention designed to preserve a 
particular precedence to override param- 
eters. These are other relevant make 
macros you can override in this file: 

= BinDir, default value /usr/bin/ 
X11, denotes the directory where X 
client executables such as xdm, xrdb, 
and xterm are installed. UsrLibDir, de- 
fault value /usr/1ib, is the X “library” 
directory in which various X-related 
files are stashed. To change either of 
these values has far-reaching effects 
and generally requires a complete re- 
make of the X distribution. 

@ InstallXdmConfig (Installxd- 
mConfig in X11R3) has a default value 
of “no,” which means that sample xdm 
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configuration files will not be automati- 
cally installed in the xdm configuration 
as part of xdm’s “make install.” If you 
change the default value to “yes,” you 
need to make sure that the related vari- 
able XdmConf igurat ionSubdirectory 
is set to the path, relative to the xdm 
source directory path where the xdm 
configuration files are located (the de- 
fault value is wrong in the X11R4 version). 

= DefaultUserPath and Default - 
SystemPath control what xdm sets for 
the PATH environment variable before 
executing commands as superuser (De- 
faultSystemPath) or as the user who 
is logging in (DefaultUserPath). The 
default values are system-dependent, 
and should contain the macro ${ BINDIR} 
as one of the directories to search (as in 
/bin: /usr/bin:${BINDIR} : /usr/ucb 
for DefaultSystemPath). 

[Editor’s note: To prevent the possi- 
bility of Trojan horse attack, make sure 
that these search paths don’t begin with 
acolon (:), which indicates that the cur- 
rent directory will be searched first. 
Also, these directories should not be 
writable by users with ordinary (non- 
superuser) privilege. ] 

In the remainder of this article we as- 
sume that you, or your system manufac- 
turer, have installed the xdm client and 
the configuration directory in the de- 
fault locations. If you are installing xdm 
yourself, examples of the configuration 
files described below (xdm-config, 
Xresources, Xservers, and Xsession) 
can be found in the directory ${TOP} 
/clients/xdm/config (or in a subdi- 
rectory there for X11R3 xdm). You can 
modify these files here and then “make 
install.” Note that the X11R4 source re- 
quires you to first create an Xservers 
file from one of the templates provided. 


Main Configuration File 


The main configuration file, xdm-conf ig, 
is an X resource file that provides global 
and display-specific control information to 
xdm. In the sample file shown in Listing 1A 
(which contains most of the entry types 
youre likely to want to deal with), servers, 
errorLogFile, pidFile, and authFile 
resources apply to all xdm invocations, 
whereas different values for resources, 
session, startup, reset, and autho- 
rize may be present for different class- 
es of display or different individual 
displays (note the wild-card asterisks). 

[Editor's note: For general informa- 
tion on interpreting X resource files, see 
the March 1990 tutorial article.] 

For XDMCP-initiated connections, 
the display name and class are obtained 
dynamically during the interaction be- 
tween the X terminal and xdm (see last 
month’s tutorial article). For explicitly 


X Display Management 


LISTING 1: The first file xdm consults is the master configuration file, which gives 
pointers to other configuration files and in which several global and many display- 
specific configuration variables may be set. 


A. This is a sample X11R4 master configuration file (default base name xdm-conf ig) for the 
X display manager. The format is the same as an X resource file. Note that some of the 
resources apply globally to xdm while other resource lines can be customized per-managed 
display. The _® designation is a shorthand for X server ® on the xdm’s own host machine 
(when specifying the display or class in the servers file substitute underscores for any colons 
and periods in the display or class name). 


/usr/1ib/X11/xdm/xdm-errors 
/usr/1ib/X11/xdm/xdm-pid 
/tmp/xdm-auth 
/usr/1ib/X11/xdm/Xservers 
/usr/1ib/X11/xdm/Xresources 
/usr/1ib/X11/xdm/Xsession 
/usr/lib/X11/xdm/Xstartup 
/usr/1ib/X11/xdm/Xreset 
true 

false 


DisplayManager .errorLogFile: 
DisplayManager.pidFile: 
DisplayManager.authDir: 
DisplayManager.servers: 
DisplayManager*resources: 
DisplayManager*session: 
DisplayManager._®.startup: 
DisplayManager._0.reset: 
DisplayManager._@.authorize: 
DisplayManager*authorize: 


B. These are configuration file resource lines specifying a particular X terminal named rocket 
and a particular display class called VISUAL-X19. For XDMCP-controlled X terminals, xdm 
deduces the display name and class during the session negotiation stage. 


/usr 1lib/X11/xdm/Xses. rocket 
/usr/1lib/X11/xdm/Xres.visual 


DisplayManager .rocket_Q.session: 
DisplayManager . VISUAL-X19.resources: 


LISTING 2: The servers file (default base name Xservers) tells the xdm daemon which 
passive X devices need to be managed. If you are using the X11R3 xdn, all servers to 
be managed are listed here. For X11R4 xdm, only include locally attached displays and 


remote devices such as X terminals that can’t use XDMCP. 


A. General syntax for X11R3 servers file entry: 


display-name display-type Xserver [| XserverArgs... | 


B. General syntax for X11R4 servers file entry: 


display-name [ display-class | display-type { Xserver [ args... |] 


C. Sample X11R4 entry for a local workstation display. Note that the X server program must 


be specified with a full path: 


:@ SUN-MONO local /usr/bin/X11/Xsun :0 


D. Sample X11R4 entry for an X terminal that doesn’t use XDMCP: 


gumby:® VISUAL-V640 foreign 


managed displays, the names and classes 
are read from the servers file. Notice 
that, for the X11R4 version of xdm, any 
periods or colons in the name or string 
should be changed to an underscore in 
the configuration file because both dots 
and colons have reserved meaning for 
the resource manager. (A dot delimits 
resource variable components, and a 
colon separates the variable name from 
the following value field.) Unfortunately, 
the X11R3 version of xdm does not trans- 
late dots, but does change colons into 
dots, which makes for some very 
“funky-looking” resource specifications. 

To construct the display name of an 
XDMCP-managed terminal, xdm will at- 
tempt to compute a symbolic “host 
name” for the terminal by doing a “re- 
verse lookup” on the caller’s TCP/IP ad- 
dress, and then concatenating a colon 


and the display number (usually 0) 
passed by the terminal. If no symbolic 
name is available, the base name will be 
the TCP/IP address itself (as in the dis- 
play name 128.0.50.2:0). The display 
class is simply a string passed from the 
X terminal to xdm. The display name or 
class specifications in the configuration 
file must match the computed or passed 
strings exactly (including case) except 
for dots and colons, as noted above. 

As an example, the X11R4 resource 
specifications shown in Listing 1B will run 
a special session script (Xses. rocket) 
for an X terminal named “rocket” and 
cause xdm to use the file Xres. visual 
to find the log-in widget resources for 
any X displays that identify themselves 
as being in class “VISUAL-X19.” 

The errorLogFile resource in the main 
configuration file indicates where standard 
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error output from the startup, session, and 
reset programs should end up. It’s a 
good idea to look in this file first if anything 
strange is happening. The pidFile re- 
source names the file to which the current 
xdm daemon writes its process identifica- 
tion number for the system administra- 
tor’s reference. You might want to change 
these values to point to something like 
/tmp if you don’t like things to write to 
the file system that contains /usr/1lib. 
The authDir X11R4 resource controls 
where xdm puts various security-related 
files such as temporary magic-cookie 
holders. (Note that authDir actually ap- 
pears in versions of xdm later than the 
initial release of X11R4. In the initial re- 
lease, the authDir resource was named 
remoteAuthDir). In Listing 1A the de- 
fault value of /usr/1ib/X11/xdm is over- 
ridden for authDir and the authorization 
files are put in a sub-directory of /tmp. 


Servers File 


The servers resource indicates a file 
that contains a list of displays that must 
be explicitly managed. These are pas- 
sive X display devices such as the local 
display on a workstation. When XDMCP 
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LISTING 3: The main purpose of the resources file is to customize the appearance 
and behavior of the log-in widget that is invoked by xdm to authenticate the X 
display user. 


A. This fragment of a resources file sets up key mappings that form part of a mechanism 
enabling a user to have her session program bypassed in case of log-in problems: 


xlogin+login.translations: #override\ 
<Key>F1: set-session-argument(failsafe) finish-field()\n\ 
<Key>Return: set-session-argument() finish-field() 


B. This resources file fragment customizes the log-in widget’s greeting message and 
colors. Before interpreting the file, the xrdb program feeds it to the C preprocessor 
after having set various display-related variables such as COLOR, WIDTH, and 
HEIGHT. 


#if WIDTH>800 

xlogin*greeting: Welcome to Sluggo! 
xlogin*borderWidth: 5 
#else xlogin*greeting: 
#endif 


Please identify yourself. 


Welcome to Sluggo! 


#ifdef COLOR 
xlogin+greetColor: blue 


xlogin+failColor: red 
xlogin*Foreground: black 
xlogin+Background: #fdc 
#else 

xlogin*Foreground: black 
xlogin*Background: white 
#endif 
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LISTING 4: As a primary task of X display management xdm will run a master X session 


is unavailable, remote X devices such as 
script whose main purpose is to find and run an X session manager for the user. 


X terminals may be explicitly managed 
as well. Do not put an entry in the server 
file for any device that will be using the 
XDMCP protocol to communicate with 
the xdm daemon. In that case, contact 
will be initiated by the X terminal. 
Listing 2A shows the general entry 
format for the X11R3 servers file. Here 
three fields per line—display-name, dis- 


A. A sample master X session script. The goal of the script is to run the user's session pro- 
gram $HOME/ .xsession (normally a shell script) or to do something reasonable if the pro- 
gram doesn't exist. This version handles the "failsafe" feature that allows the user to bypass 
running the session program when logging in. 


#!/bin/sh 
# Xsession 


# Handle FAILSAFE condition. If we are passed the argument 
play-type, and Xserver—are mandatory, # string "failsafe", bypass the user’s session program. 


even if there is no X server to run (the case $# in 
string is ignored), as in the case of “for- 1) 
eign”, or remote, display types. Although 

there are various different display types 
defined in X11R3, the only really inter- 
esting values in both cases are “foreign” esac 
and “local” displays. As shown in Listing esac 

2B, X11R4 introduced an optional dis- 
play-class field located between the dis- 
play-name and display-type fields, and 
there is no longer a need for including 
an “X server” string for a foreign device. 


case $1 in 
failsafe) 
exec xterm -geometry 80x24-0-0 -ls 


ia 


startup=$HOME/ .xsession 
resources=$HOME/ .Xresources 


continued 


terminals that do not “speak” the XDMCP 


Asample X11R4 server file entry for a 
local Sun workstation display is shown 
in Listing 2C. Note that the “SUN- 
MONO?” display class designation is ar- 
bitrary; it is only used to match any ex- 
plicit configuration resource entries you 


may have set up. The display name “:0” 
is what the DISPLAY environment vari- 
able will be set to during the user session. 
This line will match resource entries re- 
ferring to managed device “_0.” 

If you want xdm on a host to manage X 


protocol, add a line to the servers file for 
each such display. Listing 2D shows an 
example. In the three space-separated 
fields: “gumby:0” names the display to 
manage, “VISUAL-V640” designates the 
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display class (a vendor-name/model 
string), which is followed by the keyword 
“foreign.” At startup xdm will read this file 
and start polling the indicated display. 
The display name and class, as they ap- 
pear in the servers file (except with colons 
and dots converted to underscores), are 
used to individualize the resource entries 
in the xdm-conf ig file. Case is not ig- 
nored when matching resource names. 


Resources File 


The resources file is primarily used to 
customize the look and feel of the log-in 
window put up by xdm at session start- 
up. See the xdm manual page for a list of 
the myriad options. 

One useful option in the sample re- 
sources file you copied from the source 
directory is the specification for a 
login. translations resource (shown 
in Listing 3A), which sets key mappings 
for the log-in widget. This adds a mapping 
for the F1 key on your keyboard to act like 
the Return key and have the argument 
“failsafe” passed from the log-in widget to 
the session manager. Hitting Return in- 
stead of F1 to enter the password would 
cause a null argument to be passed. If the 
system session manager script looks at 
its argument and sees “failsafe,” it can 
be set up to bypass the user’s .xsession 
file and run something instead that is 
“guaranteed” to work. The ability to by- 
pass your .xsession is desirable when 
you have introduced a bug that causes it 
to exit prematurely, thereby effectively 
denying you access to the system. 

Listing 3B shows an example of the 
resources file being used to customize 
the log-in widget’s appearance for a col- 
or display. First a longer or shorter 
greeting message is set depending on 
whether or not the display is wider than 
800 pixels. Following that, if we’re deal- 
ing with a color display, the log-in win- 
dow is made more visually interesting. 


Session Script 


The main goal of the session script is to 
run the user’s $HOME/ .xsession file. If 
this file doesn’t exist the session script 
should do something reasonable instead, 
like run a basic xterm and a window 
manager. The sample session file copied 
into /usr/1ib/X11/xdm (shown in List- 
ing 4A) does the job and you probably 
don’t want to alter it much, except perhaps 
to specify a different window manager. 
Make sure the session file is executable: 
if it isn’t it silently fails, leading to much 
head-scratching on your part. The ses- 
sion file handles the “failsafe” argument 
described above and will try to send user 
resources down to the X terminal server 
if it couldn’t find $HOME/ .xsession but 
located $HOME /.Xresources. 
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Listing 4 continued 


# Look for user’s session program, and try to run it if found. 


if [ -f $startup ] ; then 
if [ -x $startup ]; then # if script is executable 
exec $startup # can "exec" directly 
else # otherwise 
exec /bin/sh $startup # must "exec" shell to run it 
fi 
else 
# Otherwise try to load user’s X resources, 
# then run a basic session 


if [ -f $resources ]; then 
xrdb -load $resources 
fi 
twm & # window manager (tab window manager in this case) 
exec xterm -geometry 80x24+10+10 -ls 
fi 


B. A typical user's .xsession script file: 


# Customized startup file for xdm 
# Do normal log-in startup 


. /etc/profile 

if [ -f $HOME/.profile ]; then 
$HOME/ .profile 

fig: 


# Download resources if there are any 


resources=$HOME/ .Xresources 
if [ -f $resources ]; then 

xrdb -load $resources 
fi 


# Start up an analog clock with a second hand: 
xclock -geometry 170x170-10+10 -update 1 -bw 5 & 
sleep 2 


# Start up a calculator (with stipple bkg) below digital clock: 
xcalc -geometry 170x200-10+220 -stip -bw 5 & 
sleep 2 


# Start up a calendar program 
xcalendar -geometry 200x150-0+600 -fn 6x10 & 
sleep 2 


# Start up mail alert 
xbiff -geometry -10+430 & 
sleep 2 


# Start up the mail interface program, leave iconic 
xmh -iconic -geometry -10+480 & 
sleep 2 


# Start up a local load meter 
xload -geometry 200x80-10-10 & 
sleep 2 


# Create an xterm with log-in shell 
xterm -geometry 80x55+10+16 -ls & 
sleep 2 


# Create another xterm 
xterm -geometry 80x55+200+16 -ls & 


# Use TWM (tab window manager) as session controller. Just 
# exit to end this entire session. 
twm 


SSN 


The session script is run with the 
process user identification number set 
to that of the user logging in. Some 
standard environment variables are 
set, including HOME, USER, PATH, and 
SHELL; additionally the DISPLAY vari- 


able is set to the display name comput- 
ed by xdm, and the XAUTHORITY 
variable may be set if for some reason 
xdm couldn’t use the user’s $HOME/ 
.xauthority file for storing magic 
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LISTING 5: These are two startup scripts; one that, if configured, is run before 
the user’s session, and the other to be used to start up xdm automatically at 
boot time. 


A. A common use for the startup file is to prevent any log-in activity after the "nologin" file ap- 
pears (usually as part of the host shutdown sequence). This version needs no corresponding 
reset file because there is nothing that needs to be undone. 


#!/bin/sh 
# 


# Xstartup 
# 
# This program is run as root after the user is verified 
# 
if [ -f /etc/nologin ]; then 
exit 1 
aif 
exit 0 


B. To start up xdm automatically at system boot, put something like the following lines in a file 
called something like S99xdm (should be the last script executed by the /etc/rc2 driver 
script) in the /etc/xrc2.d directory or add the lines to your/etc/re or/etc/rc. local file, 
depending on your species of UNIX system: 


# 
# Start X Display Manager daemon 
# 


if [| -f /usr/bin/X11/xdm -a -f /usr/lib/X11/xdm-config ] 
then 

/usr/bin/X11/xdm; echo ’ xdm’ 

# add ">/dev/console" to previous line on some systems 
fi 
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The User’s .xsession Script 


Listing 4B shows a typical .xsession 
script. At the top of the file, we mimic a 
normal log-in process by “sourcing” a 
global “profile” and then the user’s local 
. profile. The next step is to download 
the user’s X resources file, if one exists. 
Finally, we initialize the user’s desktop 
by starting up several useful X clients. 

When the user’s . xsession program 
or script exits, or when the “failsafe” 
xterm that was “execed” terminates, the 
session is over. Normally you will run 
several X clients in the background from 
your .xsession script. The last client to 
be launched is run in the foreground (if 
all your clients are put in the background, 
the script would exit and xdm would ter- 
minate your session). The foreground 
process controls when you end your ses- 
sion. Ifit’s an xterm, you can effectively log 
out of your session by exiting the xterm. 

Another popular option is to have the 
controlling client be the window manager 
(as in Listing 4B) that has a “Logout” op- 
tion on one of the window manager’s 
pop-up menus, in which case the action 
would be to have the window manager 
simply exit. One user I know was tired of 
accidentally blowing away his control- 
ling xterm and wrote a “logout” client 
whose only function, when moused, was 
to ask if you really wanted to log out, 
then exited. [Editor's note: | elect to iconify 
my controlling xterm window so it’s out 
of the way, yet readily accessible.] 

In the main configuration file the 
startup and reset resources specify a 
pair of housekeeping scripts (which have 
conventional base names, Xstartup and 
Xreset, respectively) that are run as root 
before (startup) and after (reset) the user 
session. These could be used to maintain 
entries in /etc/utmp for X display users 
running sessions on a particular host. 
Listing 5A shows another use: preventing 
a user from logging in if the system is 
going down, as indicated by the presence 
ofa file called /etc/nologin. In sucha 
case, no reset action is necessary be- 
cause there is no startup action to undo. 


Authorization Switch 


For locally attached X displays, the au- 
thorize resource in the master config- 
uration file controls whether or not a 
per-user authorization scheme (typically 
MIT-MAGIC-COOKIE-1) should be 
used to restrict access to the display 
during a user session (see the discus- 
sion on authorization in last month’s tu- 
torial article). In most situations you 
would want authorize to be “true” for 
a local workstation monitor. 

On the other hand, the authorize re- 
source for X terminals should always be 
“false.” It would only be useful for dis- 
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1, What is the extent of your networking activity 
within your company or organization? 
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QA. Planning and Development 
QB. Designand Implementation 
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QD. Other(Specify) sits RE 
QE. NoInvolvement 
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your involvement in the purchase of data commu- 
nications and networking equipment and services? 
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QE. None 
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activity at your location? (Check only one) 

QA. Manufacturing: Computers/Communications 
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Computer/Communications 
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GE Ri 
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organization? 
QA. More than 20 
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OC. Less than 10 


7b.How many Local Area Networks (LANs) will 
be added over the next 12 months? (check 
only one) 
OVA. More than 20 
OB. 10-20 
AC. Less than 10 


8. Is your network: (check only one) 
A. Local (within building/campus) 
4B. Metropolitan 
OC. Regional (several states) 


4D. National 
AE. International 
OF. Other 


. Does your company’s network include: 


(check all that apply) 

AA. Local Area Network (PC LANs) 

UB. Minicomputer based LANs 

UC. Mainframe LAN (micro to mainframe, mini to 
mainframe) 

OD. Wide Area Network (including public data network) 

QVE. Public Network (including public data network) 

AF. Bypass Network (private network) 

UG. Other 


. Estimate value of network equipment and services: 


A. Which you helped specify, recommend or 
approve in the last 12 months’? 


B. Which you plan to help specify recommend or 
approve in the next 12 months? 


$20 million or over 
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OH. Network Management Systems 
Si. Central Office Switches 

QJ. Fiber Optic Equipment 

AK. Multiplexers 


SERVICES 

UL. Local Service 

OM. Long Distance Service 
UN. Public Data Network Service 
40. Dedicated Leased Line 
AP. Centrex 

QQ. Central Office LAN 
OR. Satellite 

QS. Fiber Optic 

OT. Packet Switches 

4U. ISDN Service 


SOFTWARE 

) W. Network Operating Systems 
OX. Network Management 

AY. Communications Software 
QZ. Applications Software 

41. Call Accounting 

42. Systems Software 


COMPUTERS/PERIPHERALS 
4. Microcomputers 

45. Minicomputers 

6. Mainframe 

47. Front End Processors 
48. Terminals 

9. Printers 


410. None of the above 


. What is the estimated annual revenue of 


your company? 

(check only one) 

JA. $1 billion and over 

4B. $500 million to $999 million 
4C. $100 million to $499 million 
4D. $50 million to $99 million 
AE. under $50 million 


. How many employees are in your company? 


(check only one) 

4A. 5.000 employees and over 
1B. 1,000-4,999 employees 
IC. 500-999 employees 

4D. under 500 employees 
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plays that are explicitly managed 
through the servers control file, and I 
don’t know of any pre-XDMCP X terminal 
implementations that will successfully 
deal with any authorization scheme. 
When XDMCP is used, the authorization 
is negotiated independently of the value 
of this resource for the particular display. 
The only difference is that if you set the 
resource to “true” and the negotiation 
results in no authorization scheme be- 
ing used, you get a different greeting in 
the log-in window (on the order of “This 
is an unsecure session,” instead of “Wel- 
come to the X Window System”). 


Starting xdm 


Once you get everything installed and 
configured properly, all that is neces- 
sary to manage your displays is to run 
(as “root”) xdm with no arguments. 
First, xdm will read in the master config- 
uration file xdm-config, then locate 
and scan the servers file to check for 
displays to be explicitly managed. The 
X11R4 version of the daemon will also 
begin listening on the XDMCP network 
port for remote service requests. To 
have xdm started up automatically at sys- 
tem boot time, you should add the nec- 
essary start-up lines to the appropriate 
run command file (see Listing 5B). 
Nothing should be added to /etc/ttys 
or /etc/inittab, however when con- 
trolling a local display you may have to 
disable log-in service for the “console.” 
There is one peculiarity you should 
know about when starting up xdm. When 
an xdm child is spawned to manage a 
particular display, it will try to rewrite its 
saved command line image to identify 
the managed display. For example, if the 
display being managed is “rocket:0,” 
xdm will try to make the following appear 
in ps command output: -rocket:0. 
However, on some BSD-derived UNIX 
systems, this overwriting is limited to 
the length of the original command line. 
On such systems, you should stretch 
out the command line to be able to see 
the full display name. For example, using: 
/usr/bin/X11/xdm -daemon (where 
“daemon” is harmless because it’s the 
default) will cover most display names. 


Controlling xdm 


By default, xdm will check to see if the 
master configuration file or the servers 
file have changed every time a session 
exits. If so, the files are scanned and the 
new information incorporated. However, 
if you change a file, you may not want to 
wait that long. In which case, send the 
xdm daemon a SIGHUP signal (in X11R4 
you can find the process identification 
number in /usr/1ib/X11/xdm/xdm- 
pid), and xdm will rescan the files imme- 


X Display Management 


diately. If you take any entries out of the 
servers file, those sessions will be terminat- 
ed at that time. To kill off all sessions and 
have xdm exit, send ita SIGTERM signal. 

Other than the hassle of maintaining 
servers files, the biggest problem with 
trying to manage remote display devic- 
es when you can’t use XDMCP is that 
xdm takes a long time to figure out when 
remote displays are turned on and off. 


The effect is that when you turn on your 
X terminal you could wait a randomly 
long time before getting log-in service. 
The most reliable way to get xdm to no- 
tice you is to edit the servers file, com- 
ment out your entry, send xdm a 
SIGHUP, uncomment your entry, and 
again zap xdm with a SIGHUP. Then nev- 
er turn your terminal off again. Better 
yet, trade up to X11R4andXDMCP. 
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Dr, Rebecca Thomas 


MAIL NOTICE, CODE STUBBING, 
DIFFERENTIAL DIAGNOSIS 


his month we have contributions 

for e-mail enthusiasts, C program- 
mers, and security-conscious adminis- 
trators. Jorge Vaz contributes a handy 
script that informs you when new mail 
has arrived. Murray Hertz Jr. provides 
a C program that generates a “stub” 
function that is useful as a placeholder 
during program development. Tad 
Zeludziewicz provides inspiration for 
rewriting chksids (see June 1990 col- 
umn) to create successive databases 
for detecting changes in particular se- 
curity-related files. Enjoy. 


Mail Call 
Dear Dr. Thomas: 


The common UNIX system shells all 
check for mail. However, by default, 
the check is made every ten minutes 
and the user is only notified before the 
shell issues a new prompt. Thus, if a us- 
er is interacting with a program for an 
extended time, he or she won’t know 
that mail has arrived. This delay may 
be undesirable. 

My mailcal11 script informs the user 
when his or her mail file has changed by 
flashing the screen and displaying the 
“Your mailbox changed” message in 
standout mode. The monitoring func- 
tion is implemented as a subshell that 
runs asychronously in the background, 
periodically checking the mail file. By 
default the check is made every minute, 
however, that interval can be changed 
when mailca11 is invoked. 

A file named . checkmai1 in the user’s 
home directory reflects the status of the 
background monitoring process. If this 
file exists then checking is enabled, other- 
wise it’s disabled. If the user session is 
terminated, the background process re- 
moves the status file before exiting. 

Invoke mailcal1 without arguments 
to check the status of the monitoring 
function. Use the on argument to enable 
the monitoring process. Supply a numeric 
argument (representing seconds) after 
on if you wish to change the checking in- 
terval. Finally, invoke mailcal1 with the 
off argument to disable checking. 


LISTING 1: The mailcal1 script periodically checks for the arrival of new mail. 


A. Listing of the mailcal1 script: 


5 See 
2 # @(#) mailcall Periodically check for new mail 
3 # Author: Jorge Vaz, January 1990 
4 # 
5 CHKFILE=$HOME/ .checkmail 
6 MAILDIR=/usr/mail # Parent directory for mail file 
7 USAGE="Usage: $0 [ off | on [ interval (sec) ] ]" 
8 # 
9 case $1 in 
10 "on" ) # turn on checking 
11 if [ -f $CHKFILE ]; then 
12 echo "$0: Checking already enabled" ; exit 2 
13 £2 
14 INTERVAL=$ {2:-"60"} # set check frequency 
15 expr $INTERVAL + @ >/dev/null 2>&1 
16 if [ $? -ne @ ]; then 
17 echo "$0: time interval must be numeric" >&2 
18 exit 3 
19 fi 
20 MAILFILE=$MAILDIR/ * logname* 
21 Boxdate() { # get last update time for user’s mailbox 
22 if { ! -f $MAILFILE ]; then # if no mail 
23 return 0 # nothing to do 
24 fi 
25 ls -go $MAILFILE | # suppress owner, group names 
26 sed -e "s,“[-rwx]* *[@-S]* *,," \ 
an -e "s,$MAILFILE, ," 
28 } 
29 OLD=* Boxdate* # Store old modification time 
30 # Get terminal control codes: 
31 ON=*tput smso*; OFF=‘tput rmso‘; FLASH=‘tput flash* 
32 >$CHKFILE # Create empty mail check file 
33 # In background subshell: 
34 (trap “rm -f $CHKFILE ; exit 127" 1 2 3 15 
35 echo "$0: Mail arrival checking enabled" 
36 while [ -f $CHKFILE ]; do 
ah NEW=*Boxdate* 
38 if [ "SOLD" != "$NEW" ]; then 
39 OLD="$NEW" 
40 echo "$FLASH${ON}Your mailbox changed. $0FF" 
41 fi 
42 sleep $INTERVAL 
43 done)& 
44 exit O°" 
45 "") # just check status 
46 if [ -f $CHKFILE ]; then 
47 ST=on 
48 else 
49 ST=off 
50 fi 


continued 


[Doctor's notes: Listing 1A depicts the 
mailcall Bourne shell script. Part B 
shows some invocation examples. You 
may need to change the value assigned 
to MAILDIR depending on your UNIX 
system version. Use /usr/spool/mail 


for BDS and XENIx, /var/spool/mail 
for SunOS, and /var/mail for SVR4.] 


Jorge Peil Vaz 
Edisa Informatica 
Porto Alegre, Brazil 
continued 
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Stub Your Code Listing 1 continued 


Dear Dr, Thomas: 


Here’s a convenient C program | use 51 echo "$0 is $ST" 
when writing new C programs. Its pur- 52 exit 0 ;; A 
ose is to Fenhple XC tahitian to = Soff!) mm -£SCHKFILE 
pos gee POL 54 echo "$0: Mail arrival checking disabled"; exit 0 ;; 
serve as a “stub” during software devel- 55 +) echo $USAGE >&2; exit 1 ;; 
opment. This function will have what- 56 esac 


ever argument list is necessary to 


enable proper function parameter pass- B. Sample invocation usage ofmailcall: 


ing, and can optionally display its argu- $ mailcall 
ments to standard output and return a mailcall is off 
value as necessary. These functions $ mailcall on 
. . mailcall: Mail arrival checking enabled 
will serve as placeholders until the fully $ mailcall 
featured function can be written, and attinei unl oa lserya 
they permit the coding to proceed in a $ mailcall junk 
top-down approach. Usage: mailcall [ off | on [ interval (sec) ] ] 


5 . . $ mailcall on 
The source code begins with a list of mailcall: Checking already enabled 


data tables (arrays). The data_types $ mailcall off 

array lists the recognized variable data mailcall: Mail arrival checking disabled 
types that can be specified on the stub $ mailcall on junk : 
program’s invocation command line. eae time interval must be numeric 
The declarations array defines how 
those data types will be declared in the 
generated source code. Finally, the LISTING 2: Function stubs provide convenient placeholders during program develop- 
formats array provides the print£ () - ment. The stubs program generates module prototypes easily on the standard output— 


format strings that will be used to dis- useful for direct insertion while writing a program. 
play the argument, if that option is se- 


lected. A. Listing of the stubs C program: 
The invocation command line is squir- AME ender catdto he 
reled away for later inclusion in a comment 2 void usage(); /* declare return type */ 
header block. Then, the getopt (3C) 3 static char *data_types[] = { /* data types used on command line */ 
library routine is used to process com- 4 “int”, /* integer */ 
dli tions: The recosnizéed'o 5 char 5 /* single character */ ; 
man Zs In€ op : = 8 - p- 6 "string", /* NULL-terminated character string +*/ 
tions include: -a to specify printing the 7 "Float", /* single precision floating point */ 
formal parameter list using ANSI C- 8 "double", /* double precision floating point */ 
style function prototypes; -n to sup- 9 “pointer”, /* any type of pointer */ 
5 f code that orinis the 10 long", /* long integer */ 
press generation of coc p 11 "short", /* 16-bit integer */ 
values of the function’s arguments; -r 12 "void", /* empty set of values */ 
value to use the variable value as the ob v) 
ion’ - ‘= ae 
function’s return value; and, t type to 15 static char *declarations[] = {/* corresponding types used in module */ 
declare the generated function to return hg ota sie i 
fs 5 16 int", /* integer */ 
data type type. Any unrecognized option 17 "char", /* a character variable */ 
results in a call to usage( ), which dis- 18 "Ghar.*", /* a pointer to characters */ 
lavs a corr m n 19 "Tieat”, /* single precision floating point */ 
es rye ect aa toa ba oe 20 "double", /* double precision floating point */ 
s ard error and then terminates the 1 tenagss 7. any tape Of Bakecantel 
program. 22 "long", /* long integer +*/ 
Next, the module name is stored 23 "short", /* 16-bit integer */ 
away (in module_name) and the re- te dea , /* empty set of values */ 
maining arguments are scanned. These 26 |; 
arguments should specify the data types 27 static char *formats[] = {/* corresponding printf() format strings */ 
of the formal parameter list for the stub 28 "%d"", /* integers are printed in decimal */ 
module. If nr ‘ : 29 i Coa /* characters are printed in ASCII */ 
A nt ae eee fype is 30 "%-80s", /* strings are printed in ASCII +/ 
encountered, usage ) 1S Called. Dinh 31 PDE /* single precision decimal */ 
Then, a comment header containing a 32 "OLE" , /* double precision decimal */ 
copy of the command line used to invoke 33 "%x", /* hexadecimal address +/ 
stub is written to the standard output. Rens , fe fe es. A saoube b cimstiteai some 
, * rt converte o ints automatica bi 
Next, the module return type, module 36 wn 7» HOENTHG. to -alaplerael 
name, and formal parameter list are writ- 37 0 
ten to the standard output. By default, the eae 
formal parameter list is written in K&R- 39 -main(arge, argv) 


40 int argc; char «argv[]; 


style. If the -a option was specified, the a1 | 
ANSI C-style is used instead. 42 extern int optind; /* index of next argument */ 
Finally, unless suppressed by speci- 43 extern char *optarg; /* option argument value */ 


fying the -n (noprint) option, printf () continued 
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WIZAI GRABBAG 
Listing 2 continued 
44 char module_name[64], /* target module name storage */ 
45 ret_value[64], /* return value */ 
46 ret_type[32], /* return data type */ 
47 command_line[200]; /* stub invocation command line */ 
48 int 4 /* general purpose array index */ 
49 option, /* getopt() return option letter */ 
50 ansi = 0, /* use K&R C style by default */ 
oe noprint = 0, /* print arguments by default */ 
52 index_matched, /* index of matched array entries */ 
53 arg_count = 0, /* number of non-option args */ 
54 arg_array[32]; /* non-option argument array */ 
55 
56 *ret_value = ‘\Q’; /* no return value by default */ 
57 strcpy(ret_type, "int"); /* default module return type */ 
58 /* Copy invocation command line for later: */ 
59 for (DH 10: I< arge:s). py ey 
60 strcat(command_line, argv[i]); 
61 strcat(command_line, " "); 
62 } 
63 /* Process command-line options: */ 
64 while ((option = getopt(argc, argv, "“anr:t:")) != EOF) { 
65 switch (option) { 
66 case ‘a’: /* Print using Standard C prototypes */ 
67 ansi = 1; break; 
68 case ‘n’: /* Select no-print statement mode +/ 
69 noprint = 1; break; 
70 case ‘r’: /* Specify module return value */ 
71 strcpy(ret_value, optarg); break; 
72 Case. /* Specify data type of returned value */ 
73 strcpy(ret_type, optarg); break; 
74 Case (cre /* unknown option */ 
73 usage(); /* display correct usage and terminate */ 
76 default: 
ae fprintf(stderr, "Internal error\n"); exit(2); 
78 } 
79 } 
80 if (optind == argc) { /* no more command-line arguments */ 
81 fprintf(stderr, "Must specify module name\n") 
82 usage(); 
83 } 
84 strcpy(module_name, argv[optind++]); /* save module name */ 
85 /* Process remaining (non-option) arguments: */ 
86 for (; optind < argc; optind++) { /* for remaining args */ 
87 if ((index_matched = ssearch(argv[optind], data_types)) < 0) 
88 usage(); /* error if specified arg doesn’t match */ 
89 arg_array|arg_count++] = index_matched; /* store index */ 
90 } 
91 /* Write a comment header: */ 
92 printf('"/*\n * This module generated by\n") ; 
93 printf('' * invoking stub program as: \n *\n * %s\n *\n */\n\n", 
94 command_line) ; 
95 /* Write module return type, name, and formal parameter list: */ 
96 printf("%s %s(", ret_type, module_name); /* returntype modname(" */ 
97 if (ansi) { /* ANSI Standard C */ 
98 /* Create function-prototype paramater list: */ 
99 for (i = 0; i < arg_count; i++) { 
100 printf("%s arg%d", declarations[arg_array[i]], i+1); 
101 if (i < arg_count - 1) 
102 jour 2s wd ag 
103 } ; 
continued 


statements are written (also to the stan- 
dard output) that will display the values 
of any actual function parameters passed 
to the stub module. 

The function ssearch() performs a 


and Part C shows ANSI C prototype 
specification. | 


Murray W. Hertz, Jr. 
Bradley Ward, Inc. 


simple search for a string in an array of | Atlanta, Ga. 
strings and returns the index ofa match, : 
or -1 ifno match is. found. The Security Hole 


Because security is becoming more and 
more important to computer users and 
administrators, we are providing a mini- 
section of this column devoted to UNIX 


[Doctor’s notes: Part A of Listing 2 de- 
picts the stub program source code, 
Part B shows sample usage using the 
(default) K&R function specification, 


How To Make 
Unix Backups Easier, 
Faster and Safer 


You can avoid data loss (and lost dollars) 
with BRU, the reliable Unix Backup and 
Restore Utility. For over six years, thousands 
have depended on BRU because it: 

¢ Detects Errors & Recovers: Retrieves 
all possible data. Won't stop like tar. 

* Verifies & Compares Files: Protects 
your data by checking each byte of every 
file (not just the file names) 

* Does Incremental Backups: Select 
only the files that have changed. 

+ Compresses Data: Reduces tape usage, 
compresses files 30% to 90%. 

« Runs Faster: Saves time, "tunable" for 
top performance. Up to 5x faster than tar. 

« Permits Easy Crash Recovery: Saves 
and restores the root filesystem and ALL 
special files (the files skipped by others). 

« Does Automatic Backups: Run under 
cron and do unattended backups. 

BRU costs very little (as low as $199), when 

compared to the cost of /osing your data. 

Available for ALL flavors of Unix, including 

SCO Unix/Xenix, 386ix, RS/6000, Ultrix, Sun, 

NCR, and SysV Rel 4. Supports networks. 


You can "test-drive" BRU 


RISK-FREE for 60 days, 
CALL 602-820-0042. 


Also, get an information-packed FREE report, 
11 Common Backup Mistakes and How to 
Avoid Them. Please call before 5 pm. 
Contact: Enhanced Software Technologies, 
5032 South Ash Ave., Suite 107-UW, Tempe, 
Arizona 85282. Fax: 602-491-0865 (24 hrs). © 
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~Seagi? TOOL KIT 


Xenix/Unix System Recovery & Tuning Toolkit 
includes: 
CTAR™ what “Tar” should have been 
(Master/Incremental, Compression, Data 
Verification, Special Files, Error Recovery, 
very fast, reliable. 
Jet RestorEase™ restore SCO in 20 
minutes (Alias CTAR Boot Recovery System) 
UNDELETE true recovery of deleted files 
JetOpt™ Disk defragmentor and 
optimizer 


Probe, Patch, & Navigator explore - 
repair any aspect of the UNIX filesystem 
(Alias Jet Inode Editor) 


Other UniTrends Products Include: 


Codeshell convert shell script to binary 
executable 


JetCom™ communication package 


DOSTAR transfer large files from Xenix 
to DOS 


™ 


1601 21st Ave. N., Suite C-303 
Myrtle Beach, S.C. 29577 
803-626-2878 
FAX 803-626-5202 


Demos Available 
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Books That Help People 
Get More 


Out of Computers 


Practical UNIX Security 


by Simson L. Garfinkel and Eugene H. 
Spafford 

This handbook 

tells system 

administrators 

how to take 

mM practical steps 

§ to make their 

UNIX systems 

} more secure. 

p It describes 

techniques of 

varying cost 

and convenience so administrators and 

users can make choices: appropriate to 

their own needs and environment. 

Practical UNIX Security includes de- 

scriptions of UNIX security basics as 

well as the nuts and bolts of keeping 

intruders out, how to handle security 

breaches, advanced security topics such 

as network security and encryption, and 

pointers to other valuable tools and re- 
sources. 

450 pp. (estimated), June 1991, $29.95 


POSIX Programmer's 
Guide 


by Don Lewine 


This guide, intended as an explanation 
of the POSIX standard and as a refer- 
ence for the POSIX.1 programming li- 
brary, will help you write more portable 
programs. Most UNIX systems today 
are POSIX-compliant because the Fed- 
eral government requires it. Even OSF 
and UI agree on support for POSIX. 
However, given the manufacturer’s 
documentation, it can be difficult to 
distinguish system-specific features 
from those features defined by POSIX. 
The POSIX Programmer's Guide is es- 
pecially helpful if you are writing pro- 
grams that must run on multiple UNIX 
platforms. This guide will also help you 
convert existing UNIX programs for 
POSIX-compliance. 

450 pp. (estimated), May 1991, $34.95 

For more information and a free 
catalog of all our titles, 


write or call: A15B 


B1Ul 


O’Reilly & Associates, Inc. 


632 Petaluma Ave. ¢ Sebastopol, CA 95472 
(800) 338-6887 ¢ (707) 829-0515 
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Listing 2 continued 

104 printf(")\n"); 

105 } else { /* K&R C */ 
106 


/* Print generic numbered args in formal parameter list: */ 


107 for (i = 0; i < arg_count; i++) { 

108 printf("arg%d", i + 1); /* output argN and «/ 

109 if (i < arg_count - 1) /* except for last one */ 
110 printd ()"sox's) ; /* follow by comma, space */ 
111 } 

112 PEINvEC Yay 4" SPT ot ie? 

113 /* Print data types of formal parameters: */ 

114 for (i = 0; i < arg_count; i++) 

115 printf("%s arg%d;\n", declarations[arg_array[i]], i + 1); 
116 

117  /* Print the module print statements, except in "noprint mode": */ 
118 printf("{\n"); 

119 if (!noprint) { /* not no-print */ 

120 printf("\tprintf(\'"%s called\\n\");\n'", module_name) ; 
121 for (i = @; i < arg_count; i++) 

122 printf("\tprintf(\"arg%d: %s\\n\", arg%d);\n", 
123 i +1, formats[arg_array[i]], i + 1); 

124 } 

125 if (*ret_value) { /* if we have a return value */ 

126 printf("\treturn (%s);\n", ret_value) ; 

127 } 

128 printf("}\n"); 

129 } 


130 /* locate string in array of strings */ 


131 int ssearch(string, array) 
132 char *string, *array[]; 


433. it 
134 Sn€: 52"; 
135 
136 for (i = 0; array[i] != 0; i++) { /* scan string array */ 
137 if (!stremp(array[i], string)) /* if match */ 
138 return i; /* return index of match */ 
139 } 
140 return (-1); /* no match, return error indication */ 
141} 
142 /* display correct usage and exit */ 
143 void usage() 
144 { 
145 int index; 
146 
147 fputs("\n\ 
148 Usage: stub [options] module-name [type_arg1] [type_arg2]...\n\ 
149 Recognized options: \n\ 
150 \t-a Print ANSI C prototypes\n\ 
tS? \t-n Inhibit argument printing\n\ 
isy4 \t-r value Specify return value\n\ 
153 \t-t type Specify function return data type\n\n\ 
154 Recognized argument data types:\n", stderr); 
155 for (index = 0 ; data_types[index] != 0 ; indext+) { 
156 fprintf(stderr, "\t\t%s\t(%s)\t\tdisplayed as [| %s ]\n", 
157 data_types[index], declarations[index], formats[index]); 
158 } 
159 exit(1); /* this function never returns */ 
160 } 
continued 


system security contributions. Please 
look over the tools on your system and 
see if you have any that would meet, or 
could be changed to meet, our publica- 
tion guidelines (see end of this column). 


Differential Auditing 

Dear Dr. Thomas: 

I was surprised by the suggestion (in 
your June 1990 column) for comparing 
the recorded checksums of SUID and 
SGID files against their actual check- 
sums. This approach will miss any new 
SUID/SGID files that appear after the 


database is created. A better (and sim- 
pler) approach would be to create a new 
database, and compare it to the old one 
(using diff). This idea can be extended 
further to cover all files in the system (if 
feasible), which has several advantages: 

m@ at any given moment, you know 
how the file system differs from the 
original (provided you have taken a 
snapshot of the “fresh” file system); 

@ you can use this information to per- 
form differential (incremental) backups; 

m if bad blocks appear on your hard 
disk, checksums might help you to find 


ONE WAY TO ABSORB 
EVERYTHING AT INTEROP 91. 


Here’s a more practical way to get the most 
Bring your whole team. Because there is a wealth of 
information to absorb. 

INTEROP 91 addresses the most critical i issues, the latest devel- 
opments and the most exciting directions in internetworking and network 
computing. Network Management. Security. Client-Server Computing. 
High-Speed Transport Options. LAN/WAN Interconnect. Distributed 
Data Bases, and much more. 

You can choose from 45 Conference Sessions on emerging 
technology, internetworking strategies, multiplatform 
applications and other critical issues. All led by world 
renowned experts in the field — including Ellen Hancock, 
Richard Caruso, Nick Lippis, Scott Bradner, Dr. John 


THE 6TH 
INTEROPERABILITY 
CONFERENCE & 
EXHIBITION 
OCTOBER 7-11 1991 


INTEROP 91 


|; McQuillan and Dr. Douglas Comer. There will be 30 information packed, 


two-day Tutorials. And our highly acclaimed Executive INTEROP, which 
addresses the issues of concern to senior I/S managers. 

On the Exhibition floor, your 250 most important vendors are 
connected to a functioning global internetwork. Each represented by 
knowledgeable people who can answer your toughest questions. So 
product demos mean hands-on, working sessions in a dynamic environ- 
ment. And our exclusive Solutions Showcase™ Demonstrations high- 
light the latest technologies including SNMP, FDDI, Frame Relay, DCE, 
ONC, GOSIP/OSI, ISDN, and SMDS. 

INTEROP 91 is the one place you'll see powerful 
networking solutions at work, and meet the people who 
can make those solutions work for you. So plan now to 
attend. You'll soak up more than you ever imagined. 


CALLTODAY FOR A 
FREE BROCHURE 


1°800-INTEROP 


out which files have been affected (after 
re-mapping the bad blocks). 

[Doctor's note: Listing 3 depicts a re- 
write of the chksids script to use the 
“differential diagnosis” approach. ] 


Tadeusz Zeludziewicz 
Software Development Centre 
NEC Information Systems 
Australia 


Wanted: C Version of Combined 
chkfiles/fixfiles Program 


Here’s a small challange for our C pro- 
gramming enthusiasts: submit a C pro- 
gram that combines the functionality of 
chkfiles and fixfiles (see Listings 3D and 
3E in my April 1991 column). The pro- 
gram should follow the guidelines pub- 
lished at the end of this column. 
However, I’m willing to relax the 100-line 
restriction and allow up to 200 source 
lines. But, “smaller is more beautiful.” 


Guidelines for Submissions 

Mail shell scripts, C programs, or tips to ease 
the burden of system administrators, pro- 
grammers, and users to: “Wizard's Grabbag,” 


WIZARD’S GRABBAG 


Listing 2 continued 


B. Sample creation of a module that uses K&R function syntax: 


$ stub -r 23 £23 int string 
/* 
* This module generated by 
* invoking stub program as: 


* stub -r 23 £23 int string 


* 


*/ 


int f23(arg1, arg2) 

int arg1; 

char * arg2; 

{ 
printf("f23 called\n"); 
printf("arg1: %d\n", arg1); 
printf("arg2: %-80s\n", arg2); 
return (23); 


mailing address and, if you use e-mail, your 
return mail-routing address (from sun or 
uunet) as well. 

Briefly describe the hardware and software 
environment (especially the UNIX system ver- 
sion) on which the contributed code was run. 


UNIXWORLD, 444 Castro St., Mountain View, 
CA 94041. Or submit via UUCP e-mail to: 
uunet ! uworld! grabbag 
or use the domain address: 
grabbag@uworld.com 

Please provide your full name and surface 


continued 


Solutions for Software Development 
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Since 1977, Oregon Software has been one of the leading manufacturers of software devel- 
opment tools for C/C++ and Pascal. We offer the most technically sound compiler available, 


plus these benefits: 


Oregon Debugger allows source level debugging 


OSI's compiler directly compiles to object code 


Immediate attention to technical problems 


Portability across different platforms 


Adherence to language standards 


CONTACT US TODAY AT 1-800-874-8501 


7352 SW DURHAM ROAD, 
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WIZARD’S GRABBAG 


If possible, you should write code that is 
portable across the popular versions of the 
UNIX system (System V.X, BSD 4.X, XENIX). 
Write Bourne or Korn (but not C) shell scripts 
and use universally available utilities, for exam- 
ple, who am i (all systems) instead of whoami 
(Berkeley only). If feasible, use getopts(1) 
or getopt (3C) as appropriate to process com- 
mand-line options and their arguments. 

Use the standard I/O library for struc- 
tured modular C code. Check source code 
for non-portable constructions with lint. 
Eliminate hardware dependencies, such as 
terminal control sequences. (Use termcap 
or terminfo.) Isolate non-portable code to 
one region or a separate module. Keep ex- 
amples compact (under 150 lines of code 
with each line less than 65 characters long— 
counting tabs as 4 spaces) and explanations 
concise (under 400 words). Use sed instead 
of ed scripts, pipelines instead of intermedi- 
ate temporary files, etc. Be succinct! 

If you submit a contribution to Wizard’s 
Grabbag, we understand that you accept the 
following conditions: 

You grant McGraw-Hill, Inc. the non-ex- 
clusive right to publish and distribute your 
contribution worldwide, in any medium and 
in all languages. We reserve the right to edit 
your contribution and publish it at any time. 


Listing 2 continued 


C. Sample creation of a module that uses ANSI C function prototype syntax: 


$ stub -a -r 23 -t void £23 int string 


/* 
* This module generated by 
* invoking stub program as: 
* stub -a -t void £23 int string 


* 


*/ 


void £23(int argl, char * arg2) 

{ 
printf("£23 called\n"); 
printf("arg1: %d\n", arg1); 


printf("arg2: %-80s\n", arg2); 


If we publish your contribution, we will send 
you $50 within 60 days after publication. 

We will acknowledge receipt of contributions, 
circumstance permitting. We will accept no re- 
sponsibility for loss or damage to contribu- 
tions. Printed submissions should be copies. 

Your submission must not violate or in- 
fringe any copyright or other propietary right 


of others, nor contain anything injurious. 

We make no guarantees as to the materials 
published in Wizard’s Grabbag. Any use of 
materials published in Wizard’s Grabbag is at 
the sole risk of the user. 


Getting Grabbag Electronically 
UUNET Communication Services is now ar- 


Lone Star Software Corp. 
13987 W. Annapolls Ct. 
Mt. Airy, MD 21771 
800-525-UNIX (Sales) 
301-829-1622 (Support) 
301-829-1623 (Fax) 


LONE-TAR... BACKUP SOFTWARE FOR UNIX,” XENIX,” AIX 


- Guaranteed to at least DOUBLE the capacity of any backup device 
- Unattended Incremental Backups on one tape (that's right...1) 
- 33% faster to verify & restore than any other utilities 
- 100% tar compatability means you can SALVAGE data from a corrupted "tar" backup with 
LONE-TAR™ error recovery. 
- Ability to "SALVAGE" data from a hard disk going bad (bad sectors) 
- Idiot proof Menus allow end users to select what files they want to backup... or restore 
- 100% compatible with SCO™ device library (/etc/defaul/tar) on ALL systems. 
- User friendly MENU INTERFACE includes over 30 programs with source code... 
making customization a snap... and reducing tech support by 90%. 
- Backup status reports make a systems administrators life a lot easier 
- Complete CRON ADMINISTRATION allows users to send reports to a 
terminal, printer and mail during unattended backups. 
- Non-destructive restore option prevents clobering existing files. 
- PASSWORD SECURITY to modify source code & crontab files 
- Maintains complete log files of all archives, restores, verifications, etc 
- Archives device files (/dev), empty directories, named pipes, symbolic links, etc 
- Optional “System Crash AIR-BAG™" allows you to restore 
from an SCO™ system crash in minutes (...it works). 
- Over-ride file locking capabilities is fantastic if you want to backup while ang 
your software...or automated "logoff" of all users is also included 
- Vol. # checking on restore prevents restoring out of sequence 
- Will notify you if file changes size during backup. 
- Supports Inclusion & Exclusion file lists. 
- Master & Incremental Backup capability 


- Large Blocking for increased speed. 
- True Data Verification mode. 
- Data compression mode. 


stem Crash AIR GAG, TAPE 
TISAVER. BUTICLEAR, tone ‘an -SStELL LOCK a0 tha anwar 

of "Mr Lone tar” are trademarks « Ai gh Reserv 

mapecive 
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MINICOMPUTER ExCHanGe 


computer re-marketing specialists since 1973 


Sell « Buy ¢ Rent ¢ Repair 
Used & New Workstations 


SUN 
Silicon Graplies 


LIPOLILO 


Systems « Peripherals « Boards 


HAVE YOU CONSIDERED 
RE-MARKETED COMPUTERS? 


We sell previously owned equipment —some used, some 
new — at major discounts from list price. All equipment is 
tested at our depot prior to shipment to you and carries 
our exclusive warranty. Systems can be configured to 
your specifications. 


If you want value, availability, reliability, & experience — 
THINK ABOUT IT! 


elim Tel: 408-733-4400 


FAX: 408-733-8009 
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HOW VALUABLE 
IS YOUR DATA? 


Protect it with CTAR (See-Tar), the most 

versatile archiving software available for 

UNIX, XENIX, and AIX based computer 

systems. 

@ Large Blocking for increased speed. 

@ Master Backup and Incremental Backup 
capability. 

@ Three level switchable Data Compression. 
@ User friendly Menu Interface, conventional 
Command Line, or Automated Nightly 

operation. 

® Error Recovery, Automatic Cataloging, and 
Media Verification. 

@ NEW! Boot Recovery System for SCO 
UNIX and SCO XENIX versions can 
restore from full system failure in minutes, 
not hours. 

Call, write, FAX or email today for more 

information on CTAR and our other 

productivity enhancement tools. 
Dealers/Distributors Welcome! 


PUCROLITE} 


CORPORATION 
1021 Sutherland Street 
Pittsburgh, PA 15204-1751 
Tel: (412) 771-4901 
Fax: (412) 771-7105 
Email: uunet ! miite ! info 


Product Names are Trademarks or Registered 
Trademarks of their respective holders. 
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NCR Tower ? 


PERFORMANCE PROBLEMS? 


We provide many high perform- 
ance enhancement products for 
the NCR Tower family: 
¢ System Memory Modules. 
¢ Internal & External SCSI 
Disks (380 MB to 1.2 GB) 
SCSI Tape Drives (150 MB 
& 2.3 GB). 
High speed/low overhead 
TCP/IP, Ethernet Networks. 
Replacement CPU upgrades; 
Math Co-Processors. 
Ask how these products have 
doubled the Tower performance 
for many customers. 


Sea Change Corporation 
6695 Millcreek Drive, Unit 8 
Mississauga, Ontario 

Canada, L5N 5R8 


Tel: 416-542-9484 
Fax: 416-542-9479 


“THE NCR TOWER EXPERTS" 
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WIZARD’S GRABBAG 


LISTING 3: Locating set-user- and set-group-ID files that have been changed (perhaps 
without authorization) can be automated. The chksids2 script creates a database of 
all SUID/SGID files and compares it to a similar database created at an earlier time. Any 
changes are displayed on the terminal (if script is run interactively) or mailed to an 


auditor (if run non-interactively). 


# Define constants: 
MAILTMP=/tmp/*basename $0°$$ 
MAILTO=root 
SIDLIST=/Secure/sidlist 
TERMINAL=/dev/null 
USAGE="Usage: $0" 


ODNODUOPRWNEHE 


# @(#) chksids2 Check for changed SUID/SGID files 
# Copyright 1991 by Rebecca Thomas. 


All Rights Reserved. 


# Mail message file 

# Account name of auditor 

# Secure SUID/SGID database 

# Initialize for non-interactive use 


10 # Trap signals to remove temp file then exit 


11 trap "echo $0 aborted!; rm $MAILTMP 2>/dev/null; exit 0" 1 2 3 15 
12 # If running interactively display messages on terminal: 

13° [ -t 1 ] && TERMINAL=/dev/tty # if stdout is a terminal 

14 # Define function to send and (perhaps) display message: 

15  sendmsg() { 

16 case $# in 

17 @) tee -a $MAILTMP >$TERMINAL ;; # use stdin 

18 1) echo $1 | tee -a $MAILTMP >$TERMINAL ;; # use arg 

19 *) echo "Invalid argument list for sendmsg()" >$TERMINAL 
20 exits Dan: 

21 esac 

acnn t 

23 # Must abort if there’s no database: 

24 if [ ! -f $SIDLIST ]; then 

25 sendmsg "Cannot access the $SIDLIST database" ; exit 2 

26 fi 


27  # Rename database for later reference: 


28 mv $SIDLIST $SIDLIST.old 


29 # All subsequent operations relative to the root directory: 


30 cd / 

31 # Create a new database: 

32 echo "Creating a new database... 
3oohind ie Ni( 
34 while read File 


35 do 

36 echo ".\c" >$TERMINAL 
37 set ‘sum $File* 

38 echo "$File\t$1" 


Please wait" 
-perm -2000 -o -perm -4000 \) -print : 


>$TERMINAL 


# Show user we located a file 
# Put information in posn. params. 
# filename<tab>checksum 


39 done | sort -n +1 > $SIDLIST # Sort by checksum value, save 
40 # 

41 echo."\nChecking for changes against old $SIDLIST" >$TERMINAL 
42 # 

43 if cmp -s $SIDLIST $SIDLIST.old ; then # fast comparison check 
44 : # No changes detected 

45 else 

46 cat <<-EOF | sendmsg 

47 Viewing differences between new (<) and old (>) 

48 SUID/SGID databases for changed entries: 

49 EOF 

50 diff $SIDLIST $SIDLIST.old | sendmsg 

51, fa 

52 ae 


53 # (Possibly) make no report if no changes made: 


54 [ ! -s $MAILTMP ] && sendmsg 


"\nNo changes detected." 


55 # Send mail if no terminal notification: 


56 [ "$TERMINAL" = 
57 mailx -s 
58 xm -f $MAILTMP 2>/dev/null 


"/dev/null" |] && 


"Changed SUID/SGID files" $MAILTO < $MAILTMP 


chiving our monthly Wizard's Grabbag listings. 
The source files have pathname uunet ! ~/ 
unix-world/grabbag/19YY/monYY.Z, 
where mon is the first three letters of the 
month (jan, feb, and so forth) and YY is the 
last two numbers of the year (as in 89). Use 
compress -d (16-bit) to unpack the archive. 
Now you can download even if you don’t have 
an account on UUNET-<all 1-900-GOT-SRCS 
and log into UUCP-access account uuep with 
no password. Callers will be charged 40 


cents/minute connect time. 

Current online listings are available via 
dial-up access from Reiter’s Software BBS 
604-576-1214 (300/1200/2400 baud), 604- 
576-6357 (USR HST 9600), or 604-576-6317 
(9600/19200 baud Telebit TB+ PEP protocol). 
Use account name uworld and password 
code4me. 

Regrettably, we do not have the resources 
to provide source listings by any other 
means. 
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Easy Data Management 


Has Now Found Its Place 
In The Sun. 


Introducing dBASE IV° for Sun. 

It has all the advanced capabil- 
ities of the new dBASE IV version 
1.1 for DOS. The data manager that 
Software Digest rated as the number 
one PC multiuser database (Oct. 
1990). And that PC users have made 
the number one best seller (source: 
Audits & Surveys, Oct. 1990). 

dBASE IV for Sun lets you easily 
manage data on your Sun system— 
without programming. At its heart 
is the Control Center interface, a 
single screen that puts everything 
at your fingertips. 

Theres no command syntax to 
remember. Just use the simple pull- 
down menus to highlight the task 
you want performed. Whether 
its creating a new database from 
scratch, finding data in an existing 
database, or creating forms, labels 
and reports. 

And if you've been using dBASE*® 
software on a PC, youll find that all 
your applications and data can be 
moved to your Sun in minutes. In 
fact, dBASE IV version 1.1 applica- 
tions can be ported without even 
recompiling. 

For those who want to pro- 
gram, dBASE IV offers sophisticated 
Fourth Generation Language (4GL) 


IBASE IV 


7 


tools to make your job easier. Like 
SQL, Automatic Code Generator, 
Template Language, Integrated 
Debugger and Program Editor. 

And dBASE IV takes full ad- 
vantage of the Sun platform—a light- 
ning-fast, multiuser, multitasking 
environment with more memory, for 
running larger applications. Plus 
greater security, extended data stor- 
age, and data sharing. If youre com- 
ing from DOS, this is the kind of 


high perfor- 
mance youve dreamed about. 

For more information, call us 
now: 1-800-437-4329 ext. 1412. 

If you want easy data manage- 
ae youre RN 
about to see 
the Sun ina RD sun 
new light. Ng 


aw Ashton-late 


Trademarks/Owners: dBASE, dBASE IV, Ashton-Tate and the Ashton-Tate logo are registered trademarks of Ashton-Tate Corporation. General Notice: Some of the product names used herein have been used for 
identification purposes only and may be trademarks of their respective companies. © 199] Ashton-Tate Corporation. All rights reserved. GTSI#GSOO0K90AGS5216. 
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ANSWERS TO UNIX 


Ray Swartz 


RECOVERING vi FILES, NEW cd, 
AND RELIABLE SIGNALS 


a odd Moranigian needs a way to re- 
cover editing changes made by vi 
when the power fails. My answer de- 
scribes the expreserve program. Vijay 
Gurbani wants to extend cd to handle 
patterns as well as path names. I present 
an enhancement of an earlier cd exten- 
sion script. Gert Johanson asks for a def- 
inition of reliable signals. 


Making Preserves 


Question: Recently, I was editing an im- 
portant file when the power failed. 
When the power was restored and the 
system restarted, I ran vi with the -r 
(recover) option. However, all my 
changes were gone. Did I do something 
wrong and is there anything I can do to 
prevent this loss from happening again? 


Todd Moranigian 
Nashville, Tenn. 


Answer: When vi is run, it creates two 
working files in the /tmp directory. 
Both are named after the process ID of 
the vi process-one has a prefix of Ex 
and the other Rx. Thus, if a process 
numbered 199 was running vi, two files 
named Ex00199 and Rx00199 would be 
stored in /tmp. (Some UNIX implemen- 
tations may use a different temporary 
directory.) The “Ex” file contains a 
“header” that identifies the file and the 
edit buffer contents, whereas the “Rx” 
file contains vi register settings. 

These temporary files exist only 
while you are running vi—when you exit 
the editor they are erased. Incidentally, 
these edit buffers represent one reason 
some System V administrators recom- 
mend that a separate file system be used 
for / tmp: the constant addition, growth, 
and removal of files causes fragmenta- 
tion of a System V file system, which can 
degrade performance over time. 

Most likely, the reason you couldn’t 
restart vi and retrieve your previous 
editing session is that your system 
cleared your /tmp directory as part of 
the bootstrap sequence. This is com- 
mon practice on most UNIX systems. 

In order for vi’s recovery option to 


work, the “Ex” file must be saved before 
/ tmp is cleared. This is accomplished by 
running a vi “preserve” command. The 
actual name of the preserve command 
depends on the version of UNIX you 
are using. On System V, itis /usr/1lib/ 
expreserve, whereas on my Sun-3/60 
running SunOS 4.0.3, the name is /usr/ 
lib/ex3.7preserve. In either case, 
the system should run the proper pre- 
serve command during system boot, 
before /tmp is cleaned out. Using 
SunOS, BSD, and older XENIX machines, 
this would be in /etc/rc. Under Sys- 
tem V.2 and later, run expreserve from 
the appropriate script in the /etc/ 
rc2.d directory. 

If there are editor work files in / tmp, 
the preserve command will move them 
to a special directory. Again, the direc- 
tory depends on the UNIX version. On 
System V, each user is given a separate 


preserve subdirectory named after their 
account name in the /usr/preserve 
[/var/preserve in SVR4] directory, 
whereas with SunOS all saved “Ex” files 
go into /var/preserve. 

When an editor’s work files are pre- 
served, you are sent mail that informs you 
the file was saved and how it can be re- 
trieved. To restart your edit session, spec- 
ify the -r option with the original file name. 
It doesn’t matter what directory you are 
in when you issue the vi -r command. 


Selective Directory Change 

Question: !'m having difficultly writing a 
script that will allow users to change to a 
(possibly deeply nested) specified direc- 
tory within their home directory tree. 
My problem is this: after finding a valid 
directory, my script changes to it and 
exits, but after the script terminates, I 
am somehow back in the directory I 


TABLE 1: Commands that must be directly executed by the shell. 


Bourne shell Korn shell C shell 
x alias 
cd alias cd 
read cd dirs 
readonly read eval 
function definition readonly exec 
eval function definition glob 
exec exec hashstat 
export export history 
newgrp eval job control commands 
hash fc limit 
set let nice 
shift newgrp notify 
trap hash popd 
ulimit job control commands pushd 
umask set rehash 
unset shift set 
wait trap setenv 
type source 
set stop 
ulimit suspend 
umask umask 
unalias unalias 
unset unhash 
wait unlimit 
whence unset 
unsetenv 
wait 
@ 
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started in. Is there some way to stay in 
the desired directory? 


Vijay Gurbani 
Bolingbrook, Il. 


Answer: The current directory of a pro- 
cess is part of its “environment” (the text 
actually in the “user area”). As such, it 
can only be changed by the current pro- 
cess. Any attempt to alter the current di- 
rectory of a process from outside it 
doesn’t work, which is what you discov- 
ered in your script. (The “child” shell that 
ran the script changed directory, but that 
shell dies when the script exits. So, the 
“parent” shell has not changed its cur- 
rent directory.) 
If this is true, then how does cd work 
in the first place? Doesn’t the shell run a 
cd command in a separate process, too? 
For precisely the reason stated above, 
cd can’t run in a separate process and 
work properly. Instead, cd is one of sev- 
. eral commands built in to the shell. This 
allows cd to be run from within the cur- 
rent shell process, which makes the di- 
rectory change permanent. 


LISTING 1: Changing directories using a pattern search. 


A. The red Bourne/Korn shell function (originally published February 1989): 


red() 


{ 
case $# in 
1) 


) cd ;; # goes back to home directory 


*) cd ‘grep $1 $HOME/dirs.list | 


esac 


} 


B. AC shell version of rcd, called dirfind: 


#!/bin/csh 
switch($#argv) 
case 0: 
echo $home 
breaksw 
default: 
grep $1 $home/dirs.list | 
breaksw 
endsw 


taids-¥. 2; 


tail -1 


continued 


There are other commands that must 
be built into the shell for this same rea- 
son. One is variable assignment, an- 
other is the export command (setenv 
in the C shell), which marks variables 


for export into the process’s environ- 
ment. Table 1 lists several commands 
that must be executed by the current 
shell without creating a child process. 
In reality, any command can be exe- 


MEET YOUR NEW 
UNIX SYSTEM ADMINISTRATOR! 


10 Mbits/sec. And it integrates comput- 
ers with other operating systems like a 
DEC VAX® under VMS or Ultrix and 
lets IBM PCs join in the fun, as well. 
Obviously there’s a big story here. 
If you want the details, we’ve prepared 
a full package of information we’ ll be 
glad to deliver to you via e-mail. Just 
dial up our CompuServe® number 
74730, 1004 and we'll get it to you. 
If you would like to speak with our 
National Sales Manager, contact Paul Lucero at 
998 West Lynn Way, Suite 4, Cupertino, CA 
95014. Phone 408-255-2503. AppleLink: 
Helios.USA; or send him e-mail on 
Internet: lucero@apple.com. 


Helios’ EtherShare™ file server sys- 
tem lets you do system administration 
from any Macintosh on your network. 
Plus it gives you a PostScript’ print 
server, a terminal server and an inter- 
net router that uses AppleTalk packet 
technology. All for about $100 per 
session! 

Field proven in Europe for almost 
two years, EtherShare provides high 
speed file access to up to 200 PCs, Macs 
and your DEC, Sun, Sony or IBM workstations. 
You can even have several EtherShare systems 
working on the same Unix host at the same 
time. It looks like AppleShare to the Macs, 
but moves data at Ethernet rates, up to 
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cuted as part of the current shell by using 
either a shell function (Bourne and 
Korn shells) or an alias (Korn and C 
shells). This is how your cd command 
should be implemented. In my February 
1989 column I wrote-about red (“Ray’s 
cd”), which was a simple implementa- 
tion of the command you described. 

My original Bourne/Korn red func- 
tion is shown in Listing 1A. Here, the file 
$HOME/dirs, which lists the names of all 
the directories in the user’s home directo- 
ry (created by find $HOME -type d - 
print), is searched for the pattern listed 
on the command line. If more than one 
directory is found, the last one is used 
(tail -1). Ifno arguments are supplied, 
red changes to the home directory. 

Listing 1B shows a C shell version 
that also appeared in February 1989. 
Because the C shell doesn’t provide 
functions, an alias has to be created to 
invoke cd with dirfind as an argu- 
ment. A suitable alias definition is 
shown in Listing 1C. 

I have rewritten the original red 
command to solve a problem that oc- 


Course designed by 
Douglas Young based on 
his best selling book: 
The 
X Window System: 
Programming and 
Applications with Xt, 

OSF/Motif Edition 
©Prentice Hall 1990 


A one week intensive lecture 
& lab course. Complete over- 
view of programming using 
Xlib, Xt intrinsics and Motif 


widgets. Hands-on experience building real applications. 
Training for field/sales engineers also available. 


For more information contact: 


Brian Stell 
Golden Hills Computer Training 
2685 Marine Way, Suite 1406 
Mt. View, CA 94043 
phone: (415) 966-8805 
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Listing 1 continued 


C. A sample C shell alias (named red) that runs dirfind to output the desired directory and 


is used as an argument to the cd command: 


alias rcd ‘cd ‘/local/Scripts/dirfind \!**’ 


D. Anew version of red that handles multiple matched directories: 


# Clean up temporary file: 


if [| $# -eq 0 J]; then 
cd $HOME 


if [ $? -ne ® ]; then 


PRR 
NP SOCODNMDNHLWNHE 


fi 


trap ‘rm /tmp/dir$$ 2> /dev/null’ 0 1 2 3 15 

# if no arguments 

# go home 

else # handle user-supplied argument 
# Search directory list for specified directory: 
grep -i "$1$" $HOME/dirs > /tmp/dirs$$ 

# if found a match at end 

grep -i "$1" $HOME/dirs > /tmp/dirs$$ 


# save it 


continued 


X/Motif Training 


for programmers 


designed by the guy who 
wrote the book 


THE 


XM 


WINDOW SYSTEM 
PROGR imagens: able 1ONS 


OSF/ MOTIF 


DOLGEAS 1 Yor M 


fax: (415) 966-8834 
...lames!sgi!ghct!brian 


curs if you try to list patterns that 
match more than one directory name. 
In the February 1989 version, the last 
one listed was chosen. A better solution 
is to list all the directories the pattern 
matches and allow the user to select 


Code 


DITION 


Language 


The new rcd version is shown in List- 
ing 1D. It works by testing to determine 
if there is more than one match to the 
pattern. If so, they are stored in /tmp/ 
dirs$$. Then, the contents of /tmp/ 
dirs$$ are printed on the terminal with 


I y _ 
Motmix4¢, REPORTS informixSQl 


ReportMaster 


INFORMIX® Report Generator: 


¢ Automatically creates Informix SQL or 4GL Source 


¢ Requires no knowledge of Informix Report Language 
Provides add-on reporting capability to pre-written 
Informix applications 

Allows quick development of prototype report layouts, 
accelerating system development 

Helps novice users to quickly learn Informix Report 


For further information on ReportMaster, call or write: 


Bacharach-Woods, Inc. 
14881 Quorum Drive e Suite 400 


Dallas, TX 75240 
(214) 980-4000 


(214) 980-8449 FAX 


Informix is a registered trademark of Informix Software, Inc. 
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Listing 1 continued 


13 # get number of matches: 

14 matchcnt=‘we -1 </tmp/dirs$$* 

15 case $matchcnt in 

16 @) echo "$1: No such directory" 

17 return ;; 

18 1) cd ‘cat /tmp/dirs$$* ;; # make the change 

19 *) pr -n -t /tmp/dirs$$ # display choices 

20 echo; echo "Directory wanted: \c" 

21 read ans 

22 if [ "$ans" -lt 1 -o "$ans" -gt "$matchcnt" ]; then 
23 echo "Aborting, invalid choice" 

24 return 

25 fi 

26 cd ‘sed -n "$ans p" /tmp/dirs$$ 2>/dev/null* ;; 
27 esac 

28 fi 

y+: ae 


E. The new C shell version of dirfind that handles multiple matched directories: 


1 #!/bin/csh 

2 onintr quit # Trap SIGINT 

3 switch ($#argv) 

4 case Q: 

5 echo $home 

6 breaksw 

“i default: 

8 # Search directory list for specified directory: 

9 grep -i "$1"\$ $home/dirs > /tmp/dirs$$ 

10 if ($status != 0) then # if found match at end 

11 grep -i "$1" $HOME/dirs > /tmp/dirs$$ # save it 

12 endif 

13 set matchcnt = ‘we -l </tmp/dirs$$* 

14 switch ($matchcnt) 

15 case Q: # No matches in directory list 

16 echo "$1\: No such directory" > /dev/tty 

17 echo. "a" # Don’t go anywhere 

18 breaksw 

19 case 1: # One unique match 

20 echo "‘cat /tmp/dirs$$*" # Output matching directory 
21 breaksw 

22 default: # More than one match 

23 awk ‘{printf "%2d %s\n", NR, $0} /tmp/dirs$$ >/dev/tty 
24 echo -n "Directory wanted:" >/dev/tty 

25 set answer = $< 

26 if ("$answer" < 1 "Sanswer" > "$matchcnt") then 
27 echo "Invalid choice"‘>/dev/tty 

28 echo "." # Don’t go anywhere 

29 goto quit 

30 endif 

31 sed -n "$answer p" /tmp/dirs$$ # Print selection 
32 endsw 

33 endsw 

34 quit: 


35 /bin/rm /tmp/dirs$$ >& /dev/null 


# Remove temp file 


each line numbered. The user enters 
the number of the desired directory, 
sed grabs that directory from /tmp/ 
dirs$$, and the script changes to it. AC 
shell version of an amended dirfind is 
shown in Listing 1E. 

Note that the red function (Listing 
1D) and the C shell equivalent dirfind 
(Listing 1E) must use different con- 
structs. The grep command can’t use 
the pattern "$1$” with the C shell be- 
cause it causes a variable syntax error. 
Instead, the pattern "$1"\$ is required. 
Whereas, the System V pr command 
numbers the lines it prints when you 


specify the -n option, BSD pr doesn’t 
provide this functionality. So, we use an 
awk program to provide line numbering. 


A Signal That UNIX is 
Becoming Reliable 


Question: Recently, I came across the 
term “reliable signals.” Are these any 
different than the “regular” signals of- 
fered by UNIX? 


Gert Johanson 
Boise, Idaho 


Answer: On the UNIX system, signals 
represent asynchronous (unexpected) 
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Looking for the best 
h itional UNIX® 
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eqn, all macros, Documenter’s Workbench! ... 
0 Full graphics, from pic and grap to scanned images. +) 


4 Prints on all laser printers: Hewlett-Packard, Xerox, Dataproducts, 
PostScript, Imagen, QMS, Talaris, AT&T. Inkjet and typesetters, too. 


O Quality fonts: Xroff ships with 18 typefaces in 4 to 48 point, and we provide 
Bde more faces, in any size; all print on all our printers. 


QO Available for all UNIX operating systems, and VMS and MS-DOS. 


QO Our software has printed Unix manuals, papers, letters, proposals, 
and other documents for eight years at hundreds of major Unix 
sites from Berkeley to DEC to Apple to Bell Labs. 


Extras with Xroff 


Xpage is our WYSIWYG previewer for pages on a screen 


@ 
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events that occur for a process. As an ex- 
ample, all processes in the process group 
associated with a controlling terminal are 
sent the SIGINT signal when the user 
presses their interrupt key. Many other 
events cause signals, such as division by 
zero, losing carrier on a dial-up connec- 
tion, or using kil] to signal from another 
process. In most cases, signals are 
caused by extraordinary events that are 
out of the control of the process. For a list 
of the possible signals, see the System V 
signal(5) manual page entry (sig- 
nal(3C) for BSD and SunOS). 

The kernel-based process table entry 
for each process contains a set of signal 
flag bits, one for each possible signal. 
The appropriate signal bit is set by the 
kernel when a signal is received by a 
process. If a signal’s bit is already set 
when another signal is received, the 
subsequent signal is ignored. Thus, a 
process can only detect one instance for 
each kind of signal. 

When a process gets a signal, it has 
three options: It can ignore the signal, 
catch the signal and execute a signal han- 
dling routine, or terminate. 

To catch a signal, a process must tell 
the kernel what to do when that signal is 
received. In previous versions of UNIX 
(before System V.3 or BSD 4.3), a process 
called the signal (2) system call with the 
name of the signal to catch and the func- 
tion to call when that signal is received. 
Note that newer UNIX system imple- 
mentations still provide the signal(2) 
system call for backward compatibility. 

The reliability problem comes when a 
signal that is to be caught is received by 
the process. Before the signal handling 
function is called, the kernel would re- 
set the received signal's bit to zero (not 
received) and the action associated with 
the signal would be reset to terminate 
the process (the default response). Both 
of these actions occur before the signal 
handler for the process is called. 

To understand the problem, consider 
this scenario: A process is set to call the 
hnd1r() function if it receives the SIG- 
TERM signal (instituted by kill). The 
process receives a SIGTERM (noted by 
the setting of SIGTERM’s signal bit). In 
response, the kernel resets the SIG- 
TERM bit and the handling of the SIG- 
TERM signal to the default action. Just 
as the process begins executing hnd1r( ), 
another SIGTERM is received. This sec- 
ond SIGTERM will terminate the pro- 
cess. This behavior is unreliable, because 
the outcome depends on what happens 
at run time and cannot be controlled by 
the program. 

To prevent the previous scenario, the 


signal being handled is blocked until 
after the signal handler returns. In addi- 
tion, once set, a signal handler is installed 
permanently (or until it is unset progra- 
matically). The new signal handling se- 
mantics are performed by sigset (2) in 
System V.4 and sigvec(2) in BSD 4.3. 
Note that the old semantics are still used 
if signal (2) is employed instead. 

Another problem with older UNIX 
versions is the inability to block signals. 
A signal is blocked when its delivery to 
the target process is postponed. The 
only option available is to ignore the sig- 
nal, but then that signal is never re- 
ceived. A blocked signal is received at a 
later time (after it is unblocked). By 
blocking signals, a process can execute 
a critical section of code that shouldn't 
be interrupted. 

System V uses the sighold(2) and 
sigprocmask(2) system calls to block 
signals. BSD uses sigblock(2) and 
sigsetmask(2) to do the same thing. 

A third change that increases reli- 
ability of UNIX signals is related to what 
happens to certain interrupted system 
calls. Previously, ifa signal being caught 
was received by a process while it was 
performing certain system calls, the in- 
terrupted system call would fail after the 
signal handler returned. Current UNIX 
versions can restart system calls after a 
signal is handled. 

Signal handling is an important aspect 
of the UNIX environment. By making the 
handling of signals more predictable, 
UNIX designers have increased the reli- 
ability of UNIX programs and the entire 
system as a whole. 


Guidelines: Obviously, this column won't be 
of much interest unless you send us your 
questions. Try to make your questions as 
general interest as possible, and, please no 
questions regarding specific hardware or 
third-party application packages. State the 
UNIX system version, if applicable, for the 
question at hand. Send your questions to Ray 
Swartz, “Answers to UNIX,” c/o UNIX- 
WORLD Magazine, 444 Castro St., Mountain 
View, CA. 94041. Fax them to 415-967-1257. 
Send them via UUCP e-mail to: 
uunet ! uworld! ans2unix 
or use the domain address: 
ans2unix@uworld.com 

Please remember to include your surface 
mailing address and telephone number. 


Ray Swartz is the founder of Berkeley 
Decision/Systems, which specializes in C 
and UNIX training. His fist book discusses 
using C for business applications, and his 
second book teaches shell programming 
using business-related examples. 
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CALENDAR 


SHOWS & CONFERENCES 


GlobalNet: May 14-16 

The focus of GlobalNet will be communi- 
cation and the dissemination of messages 
via data, image, and voice communica- 
tion. The conference is directed toward 
data communications executives, corpo- 
rate planners, management information 
systems (MIS) directors, and systems 
analysts. United States and international 
specialists are slated to attend. Displays 
will include state-of-the-art products and 
services, cable equipment, e-mail, fiber 
optics, and telecommunications ser- 
vices. The conference will be held at In- 
fomart, Dallas, Tex. Contact Mark Havi- 
land, Bruno Blenheim, Inc., 800-444- 
3976 or 201-569-8542. 


Italian UNIX Systems User Group 
Convention: May 15-17 

The nucleus of this conference is an 
overview of UNIX in Italy and overseas. 
The convention hopes to give profession- 
als and users the opportunity to discuss 
the status of UNIX in the computer in- 
dustry and exchange views and experi- 
ences about the most recent products and 
marketing strategies. The conference is 
divided into three groups of sessions: 
conference, technical, and application. 

The technical sessions will cover 
UNIX system performance evaluation, 
binary compatibility standards, open 
system architectures, UNIX and OSI, the 
evolution of UNIX standards, and UNIX 
vs. OS/2 on the desktop. The application 
sessions will concentrate on user experi- 
ence with regard to open system archi- 
tecture, technical and organizational 
impacts, and problem solving. 

A tutorial session will lead the three- 
day event on May 15th, with the confer- 
ence held on May 16th and 17th, and 
the exhibition running all three days. 
The conference will be held at the Mil- 
anofiori Congress Centre, Milan, Italy. 
Contact Chiara Bassani, +39-2-780259. 


The Open Systems Computer 
Show: May 15-17 

Formerly called the Multi-User Show, 
the goal of this show is to help users 
with information on a wide variety of 
topics related to open systems. The con- 
ference hopes to provide ways to im- 
prove the position of the private sector 
organizations, and the delivery capabili- 
ties of public sector organizations in the 
open systems arena. Exhibits will in- 


clude parallel processing, multivendor 
connectivity and interoperability, graph- 
ical user interfaces, workstations, design 
and illustration software, and color scan- 
ning. The conference will be held at 
Metro Toronto Convention Centre, Tor- 
onto, Canada. Contact Fawn Maureen 
Lubman, Communications 2000 Inc., 
416-239-3043. 


Spring: May 20-23 

This joint event called Spring, which 
combines the 11th annual Spring ver- 
sion of Comdex with the debut of Win- 
dows World, focuses on networked and 
multimedia computing. Scheduled key- 
note speaker is Bill Gates, CEO of Micro- 
soft Corp. Gates and other noted speak- 
ers will focus on strategic concepts that 
mesh with solid solutions for windows, 
networked computing, multimedia, 
and, in particular, the introduction of 
windows. 

The windows section will be targeted 
to systems integrators, independent 
software vendors, peripheral designers, 
and value-added resellers. On the multi- 
media platform will be a prominent 
MIS/CIO executive “closed session” 
demo. The conference is directed at 
CIO/IS executives, software develop- 
ers, department managers, and corpo- 
rate buyers. More than 175 topics will 
be discussed and over 1,000 exhibitors 
will be on hand. The conference will be 
held at Atlanta’s Georgia World Con- 
gress Center, Atlanta, Georgia. Contact 
David A. Kaminer or Cheryl Delgreco, 
The Interface Group, 617-449-6600. 


Interface Exposition and 
Conference: May 20-23 

The primary topic of this 19th annual 
show is network computing within the 
corporate structure. Business applica- 
tions and technical issues will be the 
two main tracks of the show with ses- 
sions directed to meet the information 
needs of corporate managers. The 
show will feature a networked show 
floor and will run simultaneously with 
Comdex/Spring at the Atlanta’s Geor- 
gia World Congress Center. Contact 
Victor Cruz, 617-449-6600. 


EurOpen Spring Conference: 

May 20-24 

The European Forum for Open Systems 

is sponsoring a conference that will focus 
continued on page 160 
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Time waits for no one. That’s why a 
multiuser board should be able to keep 
up with the need to add people and re- 
sources. Arnet’s new Smartport™ board 
makes it easy. 

With one Smartport board, a system 
that started with 8 serial ports yester- 
day, can quickly expand to 16 ports to- 
day and 24 le j 
or 32 ports La. 
tomorrow. 
All in one 
slot. Just 
by add- 
ing an 
external 
DB-25 intelligent box. It’s that easy. 

Smartport makes keeping up with per- 
formance easy, too. Because its 16 MHz 
80C186 processor keeps applications and 
people humming along at top speed. 

Plus, system downtime will become a 
thing of the past. Because Smartport is 
built with Arnet’s renowned reliability 
that includes SurgeBlock;" the indus- 
try’s only on-board surge protection. 
Backed by Arnet’s Rock Solid Lifetime 
Warranty. Overnight product replace- 
ment. And the best customer service in 
the business. 

And, like Arnet’s entire line of 
multiuser boards, Smartport is compat- 
ible with all popular multiuser op- 
erating systems. Whether it’s 

UNIXS multiuser DOS or any 
other widely used multiuser 
environment, Smartport will 
integrate effortlessly. 

So make it easy on your- 
self to keep up with the future. It’s 
simple with Smartport. Call Arnet today 
at 800-366-8844. Then time will be 
on your side. 


& ARNET 


618 Grassmere Park Dr. #6 
Nashville, Tennessee 37211 
615-834-8000 


Please see us at 
USENIX ’91, Booth 19 


©1991, Arnet Corporation. All rights reserved. Amet and the Amet logo are federally regis- 
tered trademarks and Smartport and SurgeBlock are trademarks of Arnet Corporation. UNIX is 
a registered trademark of AT&T Bell Laboratories. 


CIRCLE NO. 189 ON INQUIRY CARD 


NEW PRODUCTS 


SUN PIX, X KITS, 
SUN PORTS, AND MORE 


ollowing on the heels of its net- 

worked printing system, News- 
print, Sun Microsystems is introducing 
a networked video frame grabbing sys- 
tem. With the SBus-based VideoPix 
board installed in a SPARCstation or 
SPARCserver, up to four users can cap- 
ture, manipulate, store, and share color 
or black-and-white images from video 
sources ranging from video cameras to 
videodiscs or VCRs. 

Once images have been captured 
from outside video sources, users can 
crop, resize, remove motion blur, and 
adjust brightness and contrast. Appli- 
cations for captured images include 
document publishing, insurance 
claim forms, and medical records. For 
Sun raster files, the board uses the 
JPEG (Joint Photographic Experts 
Group) compression algorithm to re- 
duce storage needs by a 20-to-1 ratio. 
Unlike the Next workstation, which 
does JPEG compression using C-Cube 
Microsystems’ chip, the VideoPix 


does the compression in the software. 
Other image storage formats avail- 
able include PostScript, encapsulated 
PostScript, and Tagged Image File 
Format. 

Cost of the board and software for a 
single user is $895; each additional 
user license, up to four, is $195. 
VideoPix works with Sun’s S-Video in- 
put option, and the international 
NTSC, PAL, and SECAM video for- 
mats. Sun Microsystems, 2550 
Garcia Ave., Mountain View, CA 
94043; 415-960-1300. 


Circle No. 302 On Inquiry Card 


Peering Through the Skylight 


If you’re a programmer, you can use In- 
teractive Technology Inc.’s Skylight 
toolkit to create X Windows-based ap- 
plications that will run on character 
terminals, X terminals, or worksta- 
tions, from a single compiled program. 
The goal of the toolkit is to provide an 


Applicacion Brief 
VideoPix 


Vs 
Clarity Software 


Clarity Software's Rapport Uses VideoPix 
to Create and Mail Mixed-Media 


Documents 


Clarity Software's Rapport allows 
create mixed-media 


@ Sun Microsystems 
SPARCstation -- and send them by 
electronic mai. 


Clarity is integrating Sun's VideoPix 
‘will-frame video capture board vith 
Rapport se that users can “grab” part 
ot a sti-frame image. froma 
videocassette recorder, television or 
another ‘output device, select 2 portion 
of the frame with a mouse, and import 
ft into a document They can then 
casiy send the documents over the 
network thanks to VideoPix’s image 


Sun’s VideoPix enables users to capture color or black-and-white images 
from outside video sources and manipulate them for use in documents. 


alternative for programmers who are 
targeting environments where work- 
stations and character terminals co- 
exist. 

According to ITI, Skylight gives pro- 
grammers the X Windows event-driven 
program model, tailored to a character 
terminal. It includes a user interface 
server for the character terminal, a 
simplified application programming in- 
terface, and the standard “widgets” 
you'd find in a windowed system: pull- 
down menus, dialog boxes, scrollbars, 
and radio buttons. In addition, the tool- 
kit includes a resource editor designed 
to create and modify widgets. 

Licensing covers four options. The 
Development License is a CPU-based 
license ($1,995, plus $225 per year for 
support), while the Commercial Dis- 
tribution License is a single fee de- 
signed to eliminate royalty or run- 
time payments ($29,000). Non-com- 
merical Distribution Licenses and 
Tool Kit Source Code licenses are also 
available. Initially running on The 
Santa Cruz Operation UNIX System 
V/386, additional UNIX ports to HP- 
UX, Digital Equipment Corp. Ultrix, 
and IBM AIX are planned for later this 
year. Interactive Technology, 460 
Park Plaza West, 10700 SW Bea- 
verton-Hillsdale Hwy., Beaverton, 
OR 97005; 800-362-6203 or 
503-644-0111. 


Circle No. 303 On Inquiry Card 


I Come to Praise McNealy, 
Not to Bury Him 


Hewlett-Packard’s Visual User Envi- 
ronment (HP-VUE), a Motif-based 
desktop manager, is now available on 
Sun SPARCstations, along with several 
other HP software applications. Work- 
ing with San Diego-based developer 
SAIC, HP has ported the five main com- 
ponents of HP-VUE, including the man- 
agers for log-in, file, workspace, style, 
and help. It runs with SunOS 4.0 and 
Sun OpenWindows 2.0, using standard 
Sun monochrome and color displays 
supported by X Windows. 

The other HP software applications 
available on the SPARCstation range 
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from computer-aided software engineer- 
ing (CASE) to microprocessor develop- 
ment tools. SoftBench, part of HP’s 
CASE integration framework, was the 
first to be available, followed quickly by 
HP OpenView, software for network man- 
agement on the server. HP’s 64700 micro- 
processor development tools for em- 
bedded systems developers can be used 
for designs being done for Motorola’s 
68000 line of processors. Finally, HP 
Task Broker (co-developed with SAIC) 
distributes application tasks to appropri- 
ate and available resources on the net- 
work. Hewlett-Packard, 19310 Prune- 
ridge Rd., Cupertino, CA 95014; 
800-752-0900 or 408-973-1919. 


Circle No. 304 On Inquiry Card 


BOARDS AND 
CONTROLLERS 


I’d Like to be Paid in Cache 


Consensys’ QuadCache disk controllers 
in AT and extended industry standard 
architecture (EISA) bus-based versions 
have on-board 32-bit CPUs and four inde- 
pendent ESDI disk control processors. 
You can set up disk mirroring for two or 
four ESDI disks, redundant disk array 
with up to four disks per card, or disk 
striping to increase data throughput. You 
can also increase cache RAM up to 64 
megabytes using single in-line memory 
modules (SIMMs). Consensys has de- 
veloped a caching algorithm that it 
claims reduces access time to less than 
.3 milliseconds. Prices for the cards, de- 
pending on two-disk or four-disk capa- 
bility and amount of cache RAM, range 
from $1,750 to $3,486; an expansion 
daughtercard is also available for $1,750. 
Consensys, 250 Shields Ct., #10-B, 
Markham, ON L3R 9W7, Canada; 
800-387-8951 or 416-940-2900. 


Circle No. 305 On Inquiry Card 


COMMUNICATIONS 
What Alfalfa Has Grown 


Hoping to bridge the gap between the 
traditional Internet and emerging proto- 
cols such as X.400, Alfalfa Software has 
developed an electronic mail package 
called Poste, which lets UNIX users 
send multipart, multimedia messages 
across multiple networks. Poste incor- 
porates a graphic user interface, with 
which users can create single e-mail 
messages made up of text, data, and 
scanned images (drawings or faxes). 
The software also includes message 
management for the handling of a large 
volume of messages. Among these 
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management capabilities are hierarchi- 
cal file folders, cross-indexing, message 
query and sorting on multiple fields, 
and the ability to create temporary file 
folders. Single-user cost is $395, with 
site-licensing, and volume and educa- 
tional discounts available. Alfalfa Soft- 
ware, 185 Alewife Brook Pkwy., 
Ste. 4200 , Cambridge, MA 02138; 
617-497-2922. 


Circle No. 307 On Inquiry Card 


CONNECTIVITY 
SOFTWARE 


Approaching Lightspeed, Captain 


For those facing the transition from pro- 
prietary Wang VS minicomputers to ma- 
chines running UNIX, MacSoft’s Light- 
speed NVS lets users on SPARC-based 
platforms, like Sun and ICL, and on SCO 
XENIX PCs access the Wang machines. 
As a result, UNIX users can access 
Wang’s office automation, database, and 
e-mail software. 

Other features include file transfer, 
printer sharing, and virtual terminal em- 
ulation with support for up to 16 concur- 
rent terminal sessions. Requirements for 
Lightspeed NVS include a 386-based 
gateway with two megabytes of RAM, 
100 megabytes of storage, an Ethernet 
card, and TCP/IP software. Price for Light- 
speed NVS ranges from $2,000 to $18,000, 
based on your Wang VS model. Mac- 
Soft, 5016 California Ave., Bakers- 
field, CA 93309; 805-324-4291. 


Circle No. 309 On Inquiry Card 


NETWORK HARDWARE 


Datability Downsizes 


Capitalizing on one capability of its 
high-end communications servers, Dat- 
ability has developed two new dual-pro- 
tocol terminal servers for the low end. 
The VCP-200 (with eight ports) and 
VCP-300 (with 16 ports) incorporate 
two 16-Hz 80186 processors, one 82586 
network coprocessor, and custom gate- 
array logic. Terminal connections sup- 
ported include RJ45 connections for 
both RS-232 and RS-423 support. The 
terminal servers support all TCP/IP 
services, including Telnet, serial line In- 
ternet protocol (SLIP), trivial file trans- 
fer protocol (TFTP), rlogin, and simple 
network management protocol (SNMP), 
as well as support for DEC’s local area 
transport (LAT) protocol. 

While you can download software 
from your UNIX system, the necessary 
software for VCP’s operation is in the ma- 
chine’s ROM. The ROM card, about the 


size of a credit card, slides in and out 
when replacements or upgrades are nec- 
essary. Prices are $2,399 for the VCP-200, 
and $2,999 for the VCP-300. Datability, 
322 Eighth Ave., 11th Floor, New 
York, NY 10001; 212-807-7800. 


Circle No. 310 On Inquiry Card 


OUTPUT DEVICES 


PostScript for the Network 


The QMS-PS 2000 printer from QMS 
uses a MIPS R3000-based internal con- 
troller with four megabytes of RAM and 
at least 40 megabytes of storage to pro- 
vide 20-page-per-minute (ppm) printing 
for the departmental workgroup. Tar- 
geting network situations, it incorpo- 
rates a variety of optional emulations 
and interfaces, as well as high-capacity 
input and output accessories. 

The QMS-PS 2000 can connect via 
RS-232C serial or Centronics parallel 
lines, or to AppleTalk, Ethernet, DEC- 
net, and TCP/IP networks. It incorpo- 
rates QMS’ proprietary emulation 
sensing processor (ESP) to allow the 
printer to select between Adobe Post- 
Script, HP PCL (printer control lan- 
guage), HPGL (HP graphics language), 
and other emulations. Duplexing (two- 
sided printing) capabilities and a 1,000- 
sheet input bin are also available. List 
price for the basic printer is $15,995. 
QMS, P.O. Box 81250, Mobile, AL 
36689; 205-633-4300. 


Circle No. 311 On Inquiry Card 


POTPOURRI 


Follow the Clues for System 
Administration 


Overseers’ Sleuth system administration 
software addresses an administrator’s 
needs for configuration, monitoring, se- 
curity, and backup. You can monitor pro- 
cesses and users, terminals, printing and 
spooling, and disks. Configuration capa- 
bilities include management of user ac- 
counts, TTY, printers, spooling, and disks 
(UUCP management and kernel config- 
uration are planned for future releases). 

For backup, administrators can select 
file system or disk, incremental or full, 
multivolume, or unattended. Security 
features include system security checks, 
automatic log-out daemons, and pass- 
word checking. Sleuth also includes the 
capability for graphic charts and reports 
of functions, either on screen or hard 
copy. Platforms include Sequent mini- 
computers, reduced instruction set com- 
puting (RISC) workstations, UNIX- 
based Intel PCs, and X terminals. List 


INTERNATIONA 


WE KNEW UNIX SYSTEM V RELEASE 4 SOLVED MANY PROBLEMS. 
JUST HOW MANY AMAZED EVEN US. 


Since it was introduced scarcely 17 months ago 972 new applications (in addition to the 15,000'applications already 
compatible) have been written for UNIX System V Release 4. That’s right, 972. 


Two out of three major open system vendors are shipping these solutions. If you want to be part of this success story, 
call 1-800-848-6495 for information. 
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Rapport scx 00s aie 


Rapport is software that turns your PC | 
into a real UNIX terminal. There is no | 
emulation between you and your work. | 


Rapport has the easiest to use file transfer. 


The DOS and UNIX directories are displayed, 
just highlight the file and press Enter. 
» No commands to memorize Wildcard file transfer 


* Not a clumsy emulation + Command line file transfer 
| « Screen saved between sessions - Binary or text transfer 


Migrating from DOS to Unix WordPerfect? 
Use Rappé6rt and there is nothing to learn. 

All 40 function keys perform the same functions. 
Support for Rapport is included with WordPerfect. 


Rapport is the sophisticated solution to 
your PC to UNIX communication problems. 


| Ee No commands. Easy to learn. Easy to train. 
Tu 


ndra Software... for people who have work to do 


19-3455 Harvester Road, Burlington, Ontario, Canada L7N 3P2 
For more information: 416-681-3322 FAX 416-681-8719 


UNIX is a registered trademark of AT&T 
WordPerfect is a registered trademark of WordPerfect Corp. 
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Learn C on TV 


A Programmer's Introduction to C 


Part 1 
This part provides a thor- 
ough introduction to basic 
C Programming features. 
The course consists of 2 
hours of video instruction 
and a 200-page manual. 
¢ Data Types 
¢ Operators 
¢ Expressions 


Part 2 
This part begins where part 
1 ends and covers C’s pro- 
ject development features. 
The course consists of 2 
hours of video instruction 
and a 170-page manual. 
* File /O 
* Dynamic Memory 
* Command Line Arguments 
Strings ¢ Preprocessor 
Functions * Variable Scope 
Arrays ¢ Storage Class 
Pointers * Structures 
Unions 


Berkeley Decision/Systems 
803 Pine Street 
Santa Cruz, CA 95062 
408-458-9708 
Fax: 408-462-6355 


Reduced Price! 


Part 1 and Part 2 Together $295 
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systems. Besides the NetBIOS interface, 
NetBIOS/ix includes a System V.3 
Streams transport layer interface. The 
interface contains protocols for RFC 
10001 and 1002, Techincal and Office 
Protocol, and NetBEUI, and runs on 
Ethernet and token ring networks using 
TCP/IP or Open Systems Interconnec- 
tion protocols. 

MCS licenses its own version of XNS 
(Xerox Network Systems) and IPX/ 
SPX (Novell) protocols. Included in the 
interface are device drivers for the ap- 
propriate network interface cards. Price 
for UNIX-based PCs from Unisys or 
running PCs with SCO UNIX is $495; 
on Sun or MIPS workstations, $695. 
Micro Computer Systems, 2300 
Valley View Ln., Ste. 800, Irving, 
TX 75062; 214-659-1514. 
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Eye of Newt, Toe of Frog 


NetManage’s Newt is a TCP/IP network 
communication stack for Windows 3.0 
that enables the development of soft- 
ware applications accessing multiple 
TCP/IP hosts. Newt allows Windows 3.0 
users to log-on to multiple sessions on 
multiple hosts. It supports any standard 
network interface board as long as it con- 
forms to the network driver interface 
specification and UNIX 4.3BSD socket 
interfaces. Incorporated into Newt is a 
software development kit (Newt-SDK), 
which is designed to make the network 
look like a dynamic link library (DLL) so 
the developer does not necessarily need 
networking experience. 

Newt supports both Ethernet and to- 
ken ring networks. It provides concur- 
rent local-area network (LAN) and SLIP 
interfaces, as well as integrated SLIP di- 
aling capability. Implemented as a DLL, 
it has several optional applications avail- 
able (Telnet, TFTP, Ping and Network 
Testing). It communicates with any 
host system running TCP/IP, including 
DEC, SCO, Sun, Hewlett-Packard, IBM, 
and Unisys. Cost is $500. NetManage, 
10020 N. DeAnza Blvd. Ste. 101, 
Cupertino, CA 95014; 408-257- 
6404. 
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WORKSTATIONS 
AND SYSTEMS 


Jupiter Widens its Orbit 


Jupiter Systems, already targeting the 
high-end of X terminals, has developed a 
dual-monitor Model 412 X terminal. The 
base supports two 19-inch monitors with 


NEW PRODUCTS 


prices are based on UNIX license fees 
and range from $1,000 (one to 16 users) 
for the PC platform, and from $3,000 
(one to 16 users) to $16,000 (65 to 1,000 
users) for the Sequent platform; original 
equipment manufacturer discounts avail- 
able. Overseers, 374 Country Club 
Crescent, Mississauga, Ontario, 
Canada L5J 2P8; 416-855-5152. 
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SOFTWARE 
APPLICATIONS 


Hunting Down Project 
Management Software 


Metier Management Systems has devel- 
oped a UNIX version of its Artemis 7000 
project management software, running 
initially on HP’s 9000 Series 800 and 300 
computers. The Artemis software en- 
compasses an integrated 4GL, relational 
database, graphics generator and report 
writer, and the ready-to-run Artemis 
Project application (written in the Ar- 
temis 7000 4GL). Enhancements to the 


UNIX version include an X Windows in- 
terface and SQL interfaces to standard 
databases. Other platform ports are 
planned. Cost for Artemis 7000 is 
$20,000, plus $9,500 for Artemis Project. 
Metier Management Systems, 
12701 Fair Lakes Cir., Ste. 350, 
Fairfax, VA 22033; 703-222-1111. 
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Hooray 4GLs 


CDI’s Control Series is a set of business 
and accounting packages written in In- 
formix-4GL for UNIX-based systems. 
The Financial Control System package 
was designed for large companies with 
multiple profit centers. It incorporates 
multiple ledger and balance sheets, sep- 
arate profit-and-loss statements, central- 
ized or remote cash management 
controls, and automatic ledger balanc- 
ing. Other modules include accounts 
payable and receivable and general led- 
ger capabilities. 

The Job Control System is an integrat- 
ed costing system for industrial service 


companies and custom manufacturers 
that build and bill to a single job. Its mod- 
ules encompass a quotation system for 
job estimates and sales negotiations, 
work-in-process job costing information, 
tracking of labor hours and cost, invento- 
ry control, and application of purchases 
directly to a job. Prices for software, 
based on machine class and number of 
users, including source code, range from 
$50,000 to $500,000. Concepts Dy- 
namic, 1821 Walden Office Sq., Ste. 
585, Schaumburg, IL 60173; 708- 
397-1044, 
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SOFTWARE DEVELOPMENT 


Developing UNIX to OS/2 
Interoperability 


Micro Computer Systems’ NetBIOS/ix 
is a programming interface for UNIX 
systems, that provides a IBM-compatible 
peer-to-peer interface for the develop- 
ment of network applications interopera- 
ble with DOS and OS/2 network 


Announcing 


a graphics breakthrough 
in multiuser computing. 


We'll give you the picture. 


The same company that you have come to count on for powerful, reliable, multiport 
controllers will soon be providing the only affordable, high-performance multi-graphics solution. 
For graphic satisfaction from Maxpeed, call 1-800-877-7998 today. 


Maxpeed 


Maxpeed Corporation, 1180 Chess Drive, Foster City, CA 94404, fax: (415) 345-6398 
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LTE. GWOT, GOW 


These are the buzzwords of today’s 
business. Computer solutions play an 
ever-increasing role in engineering your 
company’s prosperity. 

What's the point of computerization, 
if costly data and applications can’t be 
shared. If an endless ‘data-chase’ 
leads to expensive re-keying 
and duplicated effort. Then all 
you have are islands of 
automation. 


The answer is in Open Systems 
and that’s more than just UNIX. 


Open System 


With Open Systems, applications, 
programs and data can be moved to where 
they’re needed, regardless of the underlying 
hardware and operating system. Open 
Systems is the key to protecting your 
investment in hardware, software and 

training. Open Systems means business. 
If you want to get to the heart of 
Open Systems Computing, Imaging 
KY and Networking real-world 
solutions, there’s only one 
place to go. 


The Open Systems Show. 


OPEN FOR BUSINESS... YOURS! 


Official sponsor: UniForum Canada 


Convention Centre 
March 7-8 1991 


Convention Centre 
March 4-5 1991 


Congress Centre 
January 16-17 1991 


Metro Convention Centre Place Bonaventure 
May 15-17 1991 October 10-11 1991 


Robson Centre 
March12-13 1991 
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1280-by-1024 resolution and a single key- 
board and mouse. The 412 uses a 25- 
MHz 68030 CPU and two display control- 
_lers, each with its own color look-up table 
and graphics accelerator, as well as X11.4 
server software. The latter incorporates 
the X display manager control protocol, 
SHAPE for non-rectangular windows, 
Telnet, backing-store, and save-under. 
Other features include zoom capabil- 
ities in hardware, support of 12-bit im- 
age data, and a memory expandable to 
16 megabytes. Also included are thick 
and thin Ethernet connections, TCP/IP, 
and DECnet support. Price is $13,950. 
Jupiter Systems, 1100 Marina Vil- 
lage Pkwy., Alameda, CA 94501; 
415-523-9000. 
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High Availability at the 
Top of the Pyramid 


Differentiating between fault-tolerant 
and high-availability computers, Pyramid 
Technology’s MIServer Reliant Series is 
designed to provide users with complete 
recovery from a system failure with less 
than three minutes of disruption in sys- 
tem availability. Using a dual-system con- 
figuration that provides system-wide 
redundancies, the Reliant Series can sup- 
port up to 2,000 concurrent users. 

Incorporated into the system is the Re- 
liant Monitor, a workstation devoted to 
tracking the state of all subsystems, iden- 
tifying and isolating faults, and executing 
switch-overs in the event of failure in ei- 
ther side of the dual-system configura- 
tion. Using a virtual Ethernet capability 
and/or communication switch technol- 
ogy, the server can reroute communica- 
tions from the troubled part of the 
system to the live system. Storage sub- 
systems are dual-ported and mirrored, 
and can also automatically switch to the 
live system in case of a problem. 

The Reliant Series system can be con- 
figured using any combination of Pyra- 
mid systems. The MIS-4 T systems, with 
one to four processors, start at $700,000 
with the Reliant system package. The 
Pyramid MIS-12 T systems, with one to 
12 processors, start at $872,000. Up- 
grade packages for current MIServer us- 
ers are also available. Pyramid Tech- 
nology, P.O. Box 7295, Mountain 
View, CA 94039; 415-965-7200. 
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HARDWARE AND 
SOFTWARE SUPPORT 


To Amdahl: Plexus Software’s XDP im- 
age processing software (408-982-4875); 


Why You Need APPGEN 
REASON #3: FLEXIBILITY 


APPGEN bends to your 
software development needs. 


= Customize applications as fast 
as you can describe changes 


= Create complex systems 


with minimal training 


= Respond faster to 
customer requests 


= Spend more time on sales, 
less on support 


= Provide immediate returns 
with good profit margins 


For more reasons call 800-231-0062 or 713-558-0338 
In Australia, call 613-592-0421 
See us at VARDEX in Toronto, June 12-13, Booth #129 
2000 S. Dairy Ashford, Suite 285 Houston, TX 77077 © FAX 713-558-8617 
APPGEN IS A TRADEMARK OF APPGEN BUSINESS SOFTWARE 
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MOVING? 


To Change Your Address: 


Please attach your current 
mailing label (or print your 
name exactly as it appears Attach your present 
on your mailing label ) in the UNIXWORLD 
space provided and enter mailing label here. 
your new address at the 
bottom of this ad. 

Allow 4-6 weeks. 


I'm moving, please change my address as indicated below. 
Please extend my UNIX/WORLD subscription for one year at $18.00 (in Canada 
$24.00 US. funds: other foreign residents $38.00 U.S. funds). 


I'd like to become a subscriber for one year (12 issues) at $18.00. 


Name (please print) 


Address 


City 


Check enclosed Bill me later. 


SUBSCRIPTION SERVICES 
. BOX 571, HIGHTSTOWN, NJ 08520-9330 
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Ultra Network Technologies’ protocol 
processing software (408-922-0100). 

To AT&T 3B2: Contemporary Cy- 
bernetics’ CY-8500 8-millimeter tape 
backup system, with maximum capacity 
of 25 gigabytes through data compres- 
sion (804-873-0900). 

To Commodore: NKR Research’s 
Basic and Fortran compilers (408-249- 
2612). 

To Concurrent Computer real- 
time systems: Labtech Control pro- 
cess monitoring software and Labtech 
Notebook data acquisition and analysis 
software (508-657-5400). 

To Control Data 4000: Distributed 
Computing Solutions’ UniTree file and 
storage management system (800-888- 
1967 or 612-942-0611). 

To Convex: Acucobol-85 Cobol com- 
piler (619-689-7220). 

To Digital DECstations: Object De- 
sign’s ObjectStore object-oriented data- 
base management system (OODBMS) 
(617-270-9797); Standard Memories’ 
Pincomm 76/51S 4-megabyte SIMM 
for DECstation 5100 and VAXstation 
3100 (714-583-7500). 

To Hewlett-Packard 9000: Ap- 
plix’s Asterix integrated office software 
(508-870-0300); Saber Software’s Saber- 
C programming environment (617-876- 
7636). 

To Hewlett-Packard LaserJet IIP: 
Pacific Rim Data Sciences’ HappyBlaster 
board, a SCSI-to-Centronics interface 
that installs in the printer so it can output 
Sun’s Newsprint PostScript emulation 
from a SPARCstation (415-651-7935). 

To IBM RS/6000: Best Power 
Technology’s Ferrups uninterruptible 
power supply (UPS) (800-356-5794 or 
608-565-7200); Centera Technologies’ 
GrafKit scientific visualization software 
(303-666-5555); Communications Re- 
search Group’s Blast file management, 
file transfer, and terminal emulation 
software (504-923-0888); Interact’s Inte- 
grator computer-aided engineering 
framework software (212-696-3700); 
Kingston Technology’s 16- or 32- mega- 
byte SIMMs (714-435-2600); Object De- 
sign’s ObjectStore OODBMS (617-270- 
9797); Open Systems OSAS accounting 
software (612-829-0011); Scientific and 
Engineering Software’s SES/work- 
bench design and simulation evaluation 
tool (512-474-4526); Universal Techni- 
cal Systems’ TK Solver Plus rule-based 
problem-solving software (800-435-7887 
or 815-963-2220). 

To ICL: UNIX System Laboratory's 
Tuxedo transaction processing soft- 
ware (714-458-7282). 

To Maspar MP-1: Chisq Ltd.’s Ta- 
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ble-Maker statistical database software 
(+44-734-753388 or 408-736-3300); 
Third Eye Software’s Elexir text-retriev- 
al software (415-321-0967). 

To MIPS R3000: Applix’s Asterix in- 
tegrated office software (508-870-0300). 

To Next: HSD Microcomputer’s 
OCR Servant scanner, recognizing 
character sizes from eight to 36 points 
in all typestyles at 300 dots per inch res- 
olution (415-964-1400). 

To Sequent: Communications Re- 
search Group’s Blast file management, 
file transfer, and terminal emulation 
software (504-923-0888). 

To SCO UNIX: Telesoft’s Teleuse 
user interface management system 
graphical user interface (UIMS GUI) 
development tool (619-457-2700). 

To Sony News 3250 laptop: Acuco- 
bol-85 Cobol compiler (619-689-7220). 

To Sun SBus: Versatec’s Model 116 
interface for output from SBus-based 
systems to Versatec graphics control- 
lers or raster plotters (800-538-7477 or 
800-341-6060 in California). 

To Sun SPARCstations: a variety of 
legal applications, including Legal IMS’ 
Project Case Master (508-358-2630); Lit- 
icom Ltd.’s Best Access integrated legal 
office software (415-495-4600); Advo- 
cate Systems’ Advocate Litigation Sup- 
port document and deposition manage- 
ment software (415-864-5918); West 
Services’ Westmate customization soft- 
ware for Westlaw access (612-228- 
7080); DocuFind’s DocuFind text re- 
trieval (914-834-7706); Micro Dynamics’ 
MARS imaging system (301-589-6300); 
BRS Software’s BRS/Search database 
and text management software (415- 
955-2618); Peat Marwick, Stevenson & 
Kellogg’s LegalPower integrated man- 
agement and financial software (416- 
777-3886); Information Dimension’s 
BasisPlus text information manage- 
ment software (614-761-7289); and Vir- 
ginia Systems’ Sonar Professional text 
retrieval software (804-739-3200). 

To Sun workstations and servers: 
Optimem’s 12-inch 4400 write-once/ 
read-many optical disk drive incorporat- 
ing KOM’s OptiFile II software for net- 
work access of optical disks across 
networks (613-831-8350); to Sun-3: Ap- 
plix’s Asterix integrated office software 
(508-870-0300). 

To Uniplex: Software Clearing House's 
AimFax fax-modem, cabling, and soft- 
ware for sending facsimiles from within 
the Uniplex integrated office software 
(513-579-0455). 

To Wyse 9000i: the relational data- 
base management systems of Informix 
(415-926-6300) and Oracle (415-598-8000). 


To X11R4: AGE’s XoftWare server 
software (619-565-7373); ParcPlace Sys- 
tems’ Objectworks\C++ (415-691-6700). 


Hardware Upgrades 


Alliant enhances its FX/2800 Intel i860- 
based supercomputers by improving 
I/O via the High Performance Parallel 
Interface, increasing memory capacity 
from one to four gigabytes, adding IPI-2 
disk drives, and adding software inter- 
face support for multiple disk arrays ' 
(508-486-4950). 

Arnet has developed the multipro- 
cessing drivers necessary for its serial- 
port expansion boards to be used in 
multiprocessing PCs running SCO’s 
MPX operating system (800-366-8844 or 
612-834-8844). 

AT&T enhances its StarGroup stan- 
dard network architecture (SNA) gate- 
way’s X.25 options with support for the 
qualified logical link control protocol, 
16 megabits-per-second token ring, and 
multiple host support; it has also added 
support within its AT&T Systems Man- 
ager network management software for 
the AT&T StarGroup LAN Manager 
Server, Banyan Vines, and the AT&T 
StarLAN 10 Network SmartHub (800- 
247-1212). 

To make its NS 3000 and NS 5000 net- 
work file servers RISC-compatible, 
Auspex has released a VME-based 
SPARCengine board that replaces the 
CISC-based (complex instruction set 
computing) Motorola board (408-492- 
0900). 

Cabletron has added Brixton Sys- 
tems’ SNA interface software to its 
UNIX-based Spectrum network man- 
agement system so that IBM’s NetView 
network management software can ac- 
cept SNMP information (603-332-9400). 

Cisco Systems has added protocol 
translation capabilities to the IGS, its 
least expensive router, for intercommu- 
nication between devices running 
TCP/IP, X.25, and DEC’s LAT protocols 
(415-326-1941). 

Compag is now offering an Intelli- 
gent Array Expansion System for the 
Systempro, with additional disk drive 
storage up to nine gigabytes (713-370- 
0670). 

With DEC’s VAXeln Window Server 
software, a VAXstation running Ultrix 
or VMS can function as a VT1300 X ter- 
minal (508-351-4401). 

Elgar now offers a Power Monitor 
Console with its IPS Models 600, 800, 
and 1200 for monitoring power-line 
conditions across an SCO UNIX or 
XENIX network and graphically display- 
ing the information for data analysis 


(619-457-4490). 

For NCD’s X terminals, its Simple 
Imaging Extension is an imaging li- 
brary available free of charge, with six 
additional calls to Xlib, the X Window 
System library, for image compression 
and manipulation; NCD has also added 
a new software suite that includes a lo- 
cal window manager, enhanced security, 
and a remote reset capability (415-694- 
0650). 

Racal Interlan has announced 
Streams support for the ES3210, its 32- 
bit EISA bus Ethernet adapter card 
(508-263-9929). 

Tandem is adding X.400 messaging 
service capabilities to its fault-tolerant 
Integrity S2 computers (408-285-6000). 

Teleray now offers a two-megabyte 
memory upgrade for its DEC VT340- 
compatible Model 30 color graphics ter- 
minal (612-941-3300). 

Univision Technologies has devel- 
oped the PIPS (Piranha Image Process- 
ing Software) library for its AT- and 
VME-based display controllers, incor- 
porating initialization, display, and con- 
trol functions that can be accessed by 
applications software through C and 
Pascal calls (617-221-6700). 


Software Upgrades 


Computer Design adds surface evalu- 
ation and modification tools, surface 
fairing, surface matching, and material 
draping routines to its Design Concept 
3D Modeler v1.1 (616-361-1139). 

Database Technologies adds an ob- 
ject query language and improved data- 
base import/export capabilities to its C 
Data Manager 4.0 OODBMS develop- 
ment tool, running on UNIX platforms 
supporting C and C++ compilers (617- 
739-3390). 

Frame Technology adds tables, con- 
ditional text capabilities, and enhanced 
_ color output support to FrameMaker 
3.0 (408-433-3311). 

Ithaca Software’s Hoops Graphics 
System v2.20 now provides support for 
the TIGA (Texas Instruments graphics 
architecture) device interface, circular 
and elliptical arcs, access to bitmap text, 
and improved programming examples 
(415-523-5900). 

Momentum Software adds support 
for token ring and NetBIOS environ- 
ments to its XIPC 2.1 distributed appli- 
cation development kit for writing 
software applications across distributed 
networking environments (800-767- 
1462 or 201-871-0077). 

Object Design enhances its Object- 
Store OODBMS with a portability li- 
brary that limits platform-specific code 
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to two percent of the code, and a new C 
and C++ application programming inter- 
face which lets you use ObjectStore 
with a range of third-party compilers 
(617-270-9797). 

Open Systems has added a bank 
reconciliation module to its OSAS ac- 
counting software; a purchasing mod- 


[send Coupon 
With Payment To: 


| Co Check Enclosded 


CREDIT 
CARD 


ule to its Harmony accounting and 
business software; upgraded the pay- 
roll modules in both OSAS and Harmo- 
ny; and added a Canadian version of 
OSAS to accommodate users dealing 
with the new goods and services tax 
(612-829-0011). 

Phase II Software has added net- 
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work file system (NFS) support, a float- 
ing license server, and enhanced the 
printing capabilities in Clockwise v1.3, 
its group scheduling software (617-937- 
(0256). 

SBT has added credit card transac- 
tion control, support for non-check pay- 
ments, and tracking of value-added tax 
payments to its Accounts Payable soft- 
ware v6.35 (415-331-9900). 

SCO enhances Open Desktop 1.1 by 
incorporating SCO UNIX System V Re- 
lease 3.2 2.0, support for 256 megabytes 
of RAM, support for PostScript printers, 
a new desktop manager with terminal 
emulation for most existing XENIX and 
UNIX applications, support for super 
VGA monitors, token ring drivers, NFS 
export capability, and the ability to run 
Windows 3.0 applications in real mode 
(408-425-7222). 

Six Sigma Case has added input and 
output filters to its Canonizer CASE tool 
for database design, so that designers 
can convert a database model from one 
environment to another (800-827-4462 
or 206-643-6911). 


SUBSCRIBE TO 
UNIX WORLD 
MAGAZINE 


1-YEAR 
(12 ISSUES) 

$18.00 

U.S“A: 


CALL Datatel 800™ 
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Snow Software’s Report Writer is 
now available as a module to six UNIX 
accounting packages, including Cougar 
Mountain, Great Plains, Lotus 1-2-3, 
MCBA, RealWorld, and SBT (813-784- 
6771). 

Softech Communications adds 
multilevel tracing capabilities, a host- 
simulation test mode, and a host-time- 
out (or watchdog) feature to release 1.2 
of its Softech Shellapi UNIX shell devel- 
opment tools for HLLAPI (high-level 
language application programming in- 
terface) applications (908-273-8978). 

Sun has enhanced SunNet Manager 
1.1 with automatic configuration dis- 
covery of TCP/IP-based networks so it 
can set up network maps on its own, as 
well as added agents for printers, disks, 
and route discovery (415-960-1300). 

In upgrading its ezX v2.1 Motif GUI 
development tool, Sunrise Software 
has added window-level style selection 
(for modifying colors and fonts for multi- 
ple widgets simultaneously), optional 
user interface language (UIL) output 
(generating a UIL file for all windows 


created with ezX), a widget tree print- 
out (to facilitate tracking and modifica- 
tion of widgets), and support for 
graphical interchange standards (401- 
847-7868). 

TeamOne Systems enhances its 
TeamNet concurrent engineering soft- 
ware with the ability to access informa- 
tion on remote servers (408-986-9191). 

Unify has added an online interactive 
4GL debugger to its Accell/SQL devel- 
opment system (916-920-9092). 

Uniplex adds X.400 capability to its 
integrated office software running un- 
der SCO UNIX with X.400 Connect, an 
electronic gateway (214-717-0068). 

V.I. Corp. has enhanced its DV-Tek- 
Base in v2.0 with the ability to store data 
as variable-length arrays within a rela- 
tional record, as well as to increase data- 
base capacity (array sizes to 128-kilobyte 
elements, records up to eight mega- 
bytes, tables to two gigabytes); the new 
release also includes a graphics evalua- 
tor that lets you read data values directly 
from screen-generated 2-D and 3-D 
charts and graphs (413-586-4144). 


INTERACTIVE 


UNIX SYSTEM 


V.4 


"THE NEXT GENERATION" 


Beam aboard INTERACTIVE UNIX System V.4, 
The Next Generation today, and be transported 
where no developer has gone before... 


Call to qualify for special developer discounts. 


Tel (800) 638-V486 


INTERACTIVE 
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MARKETPLACE/CLASSIFIED/CAREER OPPORTUNITY 


FOR SUN 3&4 SERIES, SGI & AT&T- 
call: XS INT'L. 404-266-8662. 


Cartridge Tape 
Format Conversion 


We can transfer your UNIX cartridges to and 
from other UNIX media, or other operating 
systems. 

© 60 MB & 150 MB cartridges 

° 9-Track tapes 

¢ DEC TK-50 

¢ Floppy disks (3 1/2", 5 1/s", 8") 

© 1000 other formats 


Disk Interchange Service Company 


2 Park Drive ¢ Westford, MA 01886 
(508) 692-0050 
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GNU, TeX, ...,SASE info, J. Goral 
105-60th St., Downers Grove, IL 60516. 


Tired of 
Waiting 
When all you need 


is the total from car, tom 
the end of a 300 page report? 


Spoolutil, the menu driven inter- 
face to the print spooling system, 
allows you to view any part of a 
spooled report on the screen. 


Spoolutil gives administrators and 
users easy access to the spooling 
functions they need to effectively 
use the print spooling system. 


Available for SCO System V. 


hug 
= SOFTWARE one 
4900 Reed Rd. #331 * Cols, OH 43220 
(614) 451-1800 
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Get Graphic. 


Silicon Graphics is creating new dimensions in Project SuperComputing, 
Visual Simulation, MultiMedia, Animation, Scientific Visualization, 
Molecular Modeling, Computational Fluid Dynamics, and Beyond..! 


Our systems are the world’s most powerful tool for making ideas tangible. 
Multidimensional, interactive, animated images for every creative and 


analytical field. 


Do you work with an open mind, at a fast pace, and thrive on seeing a 
brainchild come to life? If so, send us your resume today. And make your 


career a graphic example of success. 


SYSTEMS SOFTWARE ENGINEERS 


Exciting positions are now available in our Applications Support Group. 
Successful candidates will provide technical support for strategic third 
party software vendors. Requirements include proficiency with UNIX®, 
3D graphics, X Windows and parallel processing concepts; a BS/MS in 


UNIX ANYWHERE.-Monitor your 
users. Terminal types translated. Sec- 
urity/remote support/many uses. $95. 
615-626-3940. 


COMPREHENSIVE 
SY¥eS<TSEsMCS 


We Feature (New & Used): 


EXB-8200CS 2.3 Gigabyte Tape units for 
3B2/6386/486 StarServer 


AT&T Memory Boards for 3B2/6386 20/25/35 


AT&T computers—3B2/6386/486 StarServer 
w/UNIX System V Release 4.0 


Wide selection of SCSI/ESDI Disk Modules/ 
peripherals for 3B2/6386/486 StarServer 


Informix & FourGen Software Specialists 


Call or write for technical specifications 
and pricing: 


COMPREHENSIVE SYSTEMS 
Airport Executive Tower 2 
7270 N. W. 12th Street, Suite 500 
Miami, Florida 33126 
FLA. 305-599-9992 * 800-445-UNIX 
FAX: 305-594-5652 
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UNIXWORLD 
Marketplace 


Gain exposure and 
generate highly 
qualified sales leads 
from people 
interested in your 
products/services. 


Computer Science and/or Engineering; and 3-5 years of software devel- 
opment experience. Experience in large scale UNIX application develop- 
ment environments is a plus. Strong interpersonal skills are essential, as 
many tasks will be performed on-site with software vendors. 


Silicon Graphics offers an attractive salary and benefits package. Please 
send your resume to our corporate headquarters, Silicon Graphics, Inc., 
Professional Staffing, Job #T-244, P.O. Box 7311, Mountain View, CA 
94039-7311. Principals only, please. We are proud to be an equal oppor- 
tunity employer. UNIX is a registered trademark of AT&T. 


For More 
Information Contact: 


David E. Pearson 
415-940-1500 


Sa SiliconGraphics 


Computer Systems 
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FEITH TinyTape 
— 2.3 gigabytes of unattended backup using 
standard 8 mm cartridge tapes 
— Includes FEITH Hi-Speed Backup Software 
FEITH TinyTape DAT 
— 1.3 and 3.0 gibabytes of unattended backup 
using DAT cassette tapes 
FEITH BigBoy Disks 
— 312, 663 1024MB formatted 
Optional disk controllers with up to 8MB of cache 
FEITH BigBoy Optical Disks 
— 940 MB and 6.5 GB WORM 
— 600 MB and 1.0 GB Erasable Optical 
Works with all AT&T 3B2, 6386, Starserver, 
and 7000 computers 
=> SYSTEMS AND 
SOFTWARE, INC. 
425 Maryland Drive 
Fort Washington, PA 19034 
Voice: (215) 646-8000 FAX: (215) 540-5495 
EMAIL: attmail!dfeith 


TinyTape and BigBoy are trademarks of 
Feith Systems and Software, Inc. 
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1 TRAC 


Distributed, Submit Bugs 
Anywhere Worldwide 


Configurable TTY Screens 


User Tailored Management 
Reports and QA Metrics 


No Training Required 
Secure Dialin Module 


Hardware and Software 
Defect Tracking 


QualTrak Corporation 
San Jose, California 
(408) 274-8867 Fax (408) 274-0231 
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X.25 
QLLC 
ADCCP 


SDLC 
HDLC 
PAD 


¢ C source code 
¢ ROM-able 


¢ Full porting provided 
* No OS required 


|G] GCOM, Inc. 
1776 E. Washingion 
[) Urbana, IL 61801 
(217) 337-4471 
Specialists in Computer Communications 
FAX 217-337-4470 
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MARKETPLACE 


Revolutionary 
Graphics-Based 
BBS Software 


COONET 


= 
Vv 386. +1 
API C Library parr 


for developing custom applications. 
Call Coconut Computing for more info! 


©Ooous Voice: 619.456.2002 
BBS: 619.456.0815 
(7-E-1, 1200/2400) 
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Write Once (WORM) and Erasable (MO) 
Optical Drives & Jukeboxes for 
SUN, UNIX and Novell Networks 


Network Imaging offers the ideal software 
solutions for operating optical drives and 
jukebox file servers on SUN workstations. 
© Competitive Prices and Reliable Service 
@ Appear as Winchester Hard Disk to SUN 
© Complete Plug and Play Integration 
@ LAN File Server Network Compatibility 
® Optical File System (OFS) Software 
© Supports Multiple Drives: Sony, Hitachi, 
Panasonic, Maxtor, Pioneer, Toshiba 
@ Expansion to Jukebox Configurations: 
Cygnet, Sony, NKK, IDE, HP, Kodak 
@ Increased Performance thru Data Caching 
and Drive Scheduling Algoritms 
Network Imaging Corporation 
11150 Sunset Hills Road, Suite 250 
Reston, VA 22090 
Phone (703) 318-8201 Fax (703) 481-6920 
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TERMINALS 


LINK ET ieee $311 
LINK (Multi-pers.) ..... $405 
FALCO (ASCI) ese er $360 
FALCO (Multi + gra) ... $451 
VISUAL! ~*°(G603)22. ee $486 
VISUAL —_ (v241 color) .... $995 
MURATA (hand-held) 


(touch-screen) 


OPC-501 


Terminal Wholesalers 
4 Bud Way, Unit 6K, Nashua NH 03063 
Tel: 603-889-6512 Fax: 603-888-0525 
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TA \NFORMIX’ 


Solutions from the Database through the Desktop 


INFORMIX outstanding line of information 
management software products is available from 
Western Pacific Data Systems to resellers and VAR’s 
for the IBM®, RISC System/6000™, Texas Instruments, 
Wyse, SCO Unix, NEC, and Altos. 


Call Today to Order: 


@ INFORMIX-OnLine @ INFORMIX-SQL 

@ INFORMIX-SE @ INFORMIX-ESQL 

@ INFORMIX-4GL @ INFORMIX-NET 

@ INFORMIX-4GL ID @ INFORMIX-STAR 

@ INFORMIX-4GL RDS @ INFORMIX-QuickStep® 
@ C-ISAM® 

Western Pacific Data Systems, a leading distributor, 

offers total service for INFORMIX software including 

sales, installation, and support. 


Wester fiafic Data Systems 


7373 Engineer Road 
San Diego, CA 92111 
WPDS, an Authorized Distributor for INFORMIX. 


1-800-367-9737 
CIRCLE NO. 48 ON INQUIRY CARD 


Consultin 


Opportunities 
CONTRACTS OR PERMANENT 


Programmers, Designers, Analysts, DBA’s, 
Technical Writers, System Analysts, 
Administrators, Engineers sought for per 
diem and permanent positions: 


UNIX/C 


@ AIX = DATA COMMUNICATIONS 
= XWINDOWS & TCP/IP 

= MOTIF @ RADIO FREQUENCY 

@ KERNEL ® DIAGNOSTICS 

@ ORACLE @ TESTING 


Other positions also available. 
Please call or send resumes to: 


Structured Logic Systems, Inc. 


Two Penn Plaza, Suite 1540, New York, NY 10121 
212/947-7510 FAX: 212/947-9338 
1-800-537-1132 
Must Have Minimum Two Years Experience. 

NY *NJ*DC*FL*®TX*CA*GA 
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TRANSPILE IT! 


Gain without Pain 
*DOS to UNIX * DEC to UNIX * 


Transpiler technology enables single step trans/ation of 
machine bound source to intermediate C code which is 
then compiled into optimized UNIX executables. 
p> DOS & DEC BASIC applications under UNIX 

without rewriting 
> Support for 0/S dependent calls and libraries 
> DOS dialects include QuickBASIC 4.5, PDS BASIC 

v6, GW-BASIC, and BASICA and offer full data 


file compatibility and ISAM links 

p> All DEC BASIC versions (Basic Plus, Plus 2, and 
VAX) are fully supported 

p> Available for all UNIX versions including V.4, AIX, Ultrix 


Fulfill market DEMANDS 

EXPAND market opportunities 
without increased development effort 
re 1114 Lost Creek Blvd., Suite 350 

sof tHa™ “4S dustin, 1X 78746 
$ lw Tel: (512) 327-6001 
tran inc Fax: (512) 327-6005 


B-Tran QB Transpiler for SCO UNIX $695 
CIRCLE NO. 263 ON INQUIRY CARD 


All trademarks are 
registered with their 
respective firms. 


CALENDAR 


continued from page 145 


on “Distributed Open Systems in Per- 
spective.” The event includes conference 
sessions, a commercial exhibition, and 
technical tutorials. 

Topics will include issues involved in 
the design of distributed open systems 
and problem solving for the implemen- 
tation of such systems. The conference 
will be held in Tromso, Norway. Con- 
tact EUUG, +44-763-73039. 


1991 Executive UniForum 
Symposium: May 21-23 

This symposium focuses on the reali- 
ties of implementing UNIX in a MIS en- 
vironment. This topic will be discussed 
in an exploration of the applications and 
tools necessary to move UNIX and 
open systems into traditional areas. In- 
dustry leaders as well as commercial 
users are scheduled to attend and 
present their views. 

Professionals scheduled to speak in- 
clude: David Stone, vice president, New 
Software Group, Digital Equipment 
Corp.; Peter Weinberger, chief scientist, 
AT&T UNIX Systems Laboratories; Ira 


All our Q-TEL products have superior performance packaging, adapting easily to your 
applications with the most current and accurate rate, tariff and regulatory information to keep 


Goldstein, vice president, Advanced De- 
velopment, Open Software Foundation; 
Michael Lambert, Technical Strategy, 
X/Open Company Limited. Over half of 
the speakers are corporate information 
systems executives. 

Each day of the event focuses on a 
specific area. Topics include: Open Sys- 
tems in Perspective; Implementation 
Strategies: Tools and Applications; and 
Emerging Technologies and Open Sys- 
tems Frontiers. Workshops will focus 
on overcoming internal barriers to open 
systems, procurement structures, and 
X Windows-based user interface tools. 
Discussions will be held on UNIX appli- 
cations interoperating with proprietary 
applications, the differences among the 
various desktop presentations, and how 
corporations can migrate applications 
from mainframes to servers. 

The conference will be held at the 
Four Seasons Biltmore Resort Hotel, 
Santa Barbara, Calif. Contact Deborah 
Hay, Patricia Seybold’s Office Com- 
puting Group, 800-826-2424 or 617-742- 
5200. 


you updated and on top of industry activity. 


So why not parlay our advanced telecommunications capabilities into a unique profit 
opportunity for you. Remember, whatever your role in telecommunications—manufacturer, 
seller, user of equipment or services—you also get our 20 years of 

telecommunications experience, backed by the information network 
of McGraw-Hill. Parlez with us today...Call: 1-800-526-5307 ext.:290 


coy First- Rate Information 


NEXT MONTH 


IN UNIXWORLD 


Making the Connection 


Does your system’s future call for 
DOS-TO-UNIX connections? If 
you have a substantial investment 
in DOS PCs, but want the 
performance and interoperability 
of UNIX, we'll tell you the ways to 
make the connections. 


Spokesperson for the Masses 


A look at Bud Huber, the head of 
the User Alliance, a group of 
information systems directors that 
wants to bridge the gap between 
vendor promises and user needs. 


Printer/ Plotter Purchases 


Choosing the right high-end laser 
printer for your networked 
workgroup is not simple. Learn 
the features, functions, and 
flexibility you need to know 
about to make a purchase. 


Oui...Si...Ja...now the answer 


is Yes wherever you go internationally-thanks to our new 0: -TEL International Database, 


(Q-TEL speaks everyone’s language when you're talking about one single source of tele- 
communications rate, tariff and regulatory information. Domestically, you've already seen 
how our Q-TEL Databases (Q-TEL 1000, Q-TEL 5000 Plus, Q-TEL 7000 and Q-TEL 9000) 
can define a better bottom line for you. Now watch how the newest Q-TEL database 
translates into maximum cost savings for you internationally. 


Come visit us at the upcoming 1990 ICA Trade Show- att 
PHL 


Booth 1346. Let’s talk Q-TEL and more. 


/ 


HeEADMAsTER\ 


Your UNIX or XENIX system is too slow because your 
disk is operating below its potential. That's true even if 
you've spent thousands of dollars on the fastest 486 
computer and disk controller. Your system is losing up 
to 75% of its disk performance for two reasons: 


The blocks of individual files 
are spread randomly across the 
disk, forcing unnecessary, 
time-consuming disk seek 
operations for each file. 


disk fragmentation file- 
by-file or block-by-block. 
file access frequency, 
in order to specify file 
placement by activity level. 
one or several file 
systems, or just the free lists. 


Trademarks/Owner: HeadMaster, CONSENSYS/Consensys Corp; UNIX/AT&T 
Info Systems; XENIX/Microsoft Corp. 


Your most active files are 
located randomly all over the 
disk, causing many more 
unnecessary disk seek 
operations. 


file placement and 
optimization levels using 
configuration files. 


the optimizer to run 
automatically on a daily, 
weekly or monthly basis. 


CONSENSYS 
CORPORATION 


1301 Pat Booker Rd., 
Universal City, TX 78148 
Phone: 1-800-387-8951 
FAX: 1-416-940-2903 
(In Canada: 1-416-940-2900) 
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INSTANT 


ake a look at the vast majority of graphical workstations 
developed over the past decade and you'll see something 
they all have in common: 


An integrated UNIX® System environment. 


Now take a look at the vast majority of businesses that have put 
computing power directly onto their office desktops over the 
past decade, and you'll see something they all have in common: 


Industry-standard personal computers. 


t doesn’t take a computer to forecast the platform that’s going 
to put graphical workstations on the vast majority of business 
and engineering desktops in the next decade: 


An integrated UNIX System environment for industry-standard 
personal computers. 


And that’s what Open Desktop® is all about. 


pen Desktop is the complete graphical operating system 

that’s built on the most popular UNIX System platform of 
all time—SCO®. And it lets you create your own networked, 
icon-driven workstation environment using the industry- 
standard 386 or 486 computers and peripherals of your choice. 


ext. 8408 
The Complete Graphical Operating System 


T WORKSTATION. 
Just App OPEN DESKTOP. 


I 


e 


And all at an unbelievably affordable price. 


~-ANIZVOWW GTHOMXINA 


na single, easy-to-use, fully supported—and completely 
integrated—package, Open Desktop delivers: 


the full 32-bit, multitasking computing power of SCO UNIX 
System V/386, designed to meet C2-level security 


compliance with POSIX™ and X/Open® standards 


an OSF/Motif™-based, Presentation Manager- 
compatible, graphical user interface 


distributed SQL database management services 


compatibility with existing DOS, XENIX®, and UNIX System 
applications and data files 


NFS™ TCP/IP, and LAN Manager networking facilities 


iscover the complete graphical operating system that 
leading companies worldwide are choosing as their devel- 


G °ON ‘IIIA “IOA 


opment platform for the 90s—and using to turn their 386 and 
486 PCs into instant workstations today. 


Open Desktop from SCO. 


OPEN Call SCO today 
DESKTOP. ae 


THE SANTA CRUZ OPERATION 


L66L AVIN 


(800) SCO-UNIX (726-8649) (408) 425-7222 FAX: 408) 458-4227 E-MAIL: .. .!uunet!scolinfo info@ sco.COM 


SCO, the SCO logo, Open Desktop and the Open Desktop logo are registered trademarks of The Santa Cruz Operation, Inc., in the U.S.A. and other countries. UNIX is a registered trademark of UNIX System Laboratories, Inc. in the U.S.A. and other countries. POSIX is a 
trademark of The Institute of Electrical and Electronics Engineers. X/Open is a registered trademark of X/Open Company Ltd. OSF/Motif is a trademark of The Open System Foundation, Inc. XENIX is a registered trademark of Microsoft Corporation. NFS is a trademark of 


Sun Microsystems, Inc. 


© 1991 The Santa Cruz Operation, Inc. All Rights Reserved. The Santa Cruz Operation, Inc., 400 Encinal Street, P.O. Box 1900, Santa Cruz, California 95061 USA The Santa Cruz Operation, Inc., Federal Systems Group, 2100 Reston Parkway, Suite 102, Reston, Virginia 22091 
USA, (703) 715-8700, FAX: (703) 715-8750 SCO Canada, Inc., 130 Bloor Street West, 10th Floor, Toronto, Ontario MSS IN5 Canada, (416) 922-1937, FAX: (416) 922-8397 The Santa Cruz Operation, Ltd., Croxley Centre, Hatters Lane, Watford WD1 8YN, Great Britain, +44 (0) 
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